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PUBLIC NOTICES 


(INDIAN N SERVICE OF ENGINEERS an 
ENGINEERING ESTABLISHMENT OF 


STATE RAILWAYS, 


suitable 
hvery 
ruler oF 
whom the Goverpor- 
» « deglaration that he is to 
Tbe appointments for Europeans will 
for candidates who have served in His Majesty's 
Forces during the war for at — one year, or we 
have been_P on grounds 
European candidates —> have been bern 
after 2nd August, 1596, and on or before ist 
ugust, 1900. 
a jian candidates must have attained the age of 21 
on ist July. 





AT POINT it ASSISTANT 
KOINEERS for these — 


subject of any State ye oe in_ respect of 
ndia 
be 


fete 


in 


g 
i 





service the 
graph, the same maximum age limit as for Europeans 
will apply. Subject to this exception, the maximum 
age limit of 24 years for indian candidates will be 
maintained for the next year and will be reduced to 
23 years in 1924. al 
Every candidate must gthes (1) have obtained one 
of certain university degrees or Fa dis- 
tinctions a engineering, or a) ‘have passed Secti ons A 
and B of the Sxamination of 
the Institution of Civil Engineers, or Deen exempted 
by the tution from such or.) 
duce the bi 


uired ey that he is otherwise 
tations 





under the 

Applicati ~~ = didates must reach the India 
Office not, later ist April. Printed forma, 
together with iitormation regarding the conditions of 
appointment, now. be obtained from the 
SECRETARY, “ Puble Works A memes India 
Office, W, . London, 8.W. 

India 

ee December, 1921. 6962 





a The H “High Colhitidieatidber 
is prepared to receive TEN- 

DERE or the SUPPLY of MILD STEEL 
Fe ot T may be obtained from the Director- 
Generel, ia Belyedere-road, 


8.8. 1. and Tenders are to be delivered at 
re later than Two o'clock p.m. on Thurs- 





that not = 

day. 5th January, © RYAX, 

6ev0 _ Director-General. 
Ackland Ha Harbour Board, 


ALAND. 

TENDERS are INE (ITED for the SUPPLY and 
DEL VERY of ~~, (4) DOUBLE-BARRBL ELEC- 
TRIC WINCHES fer Central Wharf, Auck 

Specifications and forms of Tender may be 
on payment of a => (returmapie) ott ‘One Guinea at 

the office of the Board’s Agents, 

and A. McArthur, Ltd., 





wevis 
r ( ‘pplognt “London, E.C. 2. 
Tenders to teach Auckl. ‘Tuesday, 
25th Apail, 1922, addressed 6 the CHAIRMAN, | 
Board, Auckland, New Zealand, 6976 
Borough of ‘Stratford- -upon- 
AVON 
The wn Council invite TENDERS for SINKING 
a BOR an appro of s800ft. 


RE He mate depth 
ar. PROV DING al FIRING. PUMPING PLANT. 
Joples of the —— 


ofa be refunded 
receipt of sboea. “hae Miender, Reosther with all 


nents ~~" 
T sealed * Tender for | to be sent 
to me not later than Twelve o'clock N , February 


"Corporation si no undertaking to accept 
ny “ender.” and any Tender 


any 
ill be accepted o: ay to the sanction 
of the Ministry of Sean being obtained to the 


scheme 
ROBERT LUNN, 
Town Clerk. 


6991 


Municipal Offices, 
ee -upon-A von, 
st December, 1921. 
City, of Chichester 
ea TeEmenEs. —CONTRACT No. 1. 
nm Council of the City of Chichester | invite 
TENDERS 5 for oo SUPPLY of approximately 
2400 Yards of oe cones CAST 1RON ‘PIPES, 
150 ram of 12in. diameter CAST TRON PIPES. 
(8 may be considered as an alternative 
Proposition. 


Asei 


‘ ndhy, ~> . and forms 
for t abe he City Engineer, 
Mr. Frank J. Tobley. A. M.1.0.E.,. at A office, during 
the usual office hours, upon payment of a deposit of 
~— Guineas, 

enders, 
Contract wae 





Aol apy eee 





in sealed envelopes. endorsed ** Waterworks 
* to be received not later than 11 a.m. 
on Monday, ibe baw or = January, 1922. 





IAN 


candidates present 
candidate must be a British’ subject, or 4 








The Engineer 


—— 


PRINCIPAL CONTENTS OF THIS ISSUE. 





Railway Electrification. 

The Discharge ‘of Grain Cargoes. 
Pulverised:Cpal.in America. 
Power from Sewage Gas. 
An Arctic Electric Railway. 


Recent Developments in Power Station 


Design.—No. XX. 

The Buxton Boiler Explosion. 
The Disposal of “of House Refuse. 
A 54 inch €odien Lathe. 
Deep Water Quay Walls. 


The Panama Canal Slides. 

















PUBLIC NOTICES SITUATIONS OPEN (continued) 











SITUATIONS WANTED (eontinued) 
= 
walled. ¥ WISHES to ‘REPRESENT FIRM 
5 as lansing, J, gy Fy 
testing. Pull particu lars, ex and bona 
fides.— Address, 6983, The Engineer oe. 
B 


Hex ualited PUBLICITY. mecaGnn. {4 M. I. 
SEEKS responsibie OLNT. 


MENT. ieauaily I vy ie ao 
Highest from employers. Young, 
organisation a Ospodailiet Address, 6977, 
Office. 6o77 B 


The 
N ECHANICAL ENGINEER, 
ship repairing and — engineerti 
and manager, SEEKS —— Wy Post. 
neering. 


TON tm an : 
im any capacity, engi. —ROBSER, 
§. Mayfald-areune, Cardi “Passe 


£1250 secire'servioos of Sis SRE ase 
ex 





16 Years’ Exverience 





commercial . 
ey LI mew or established business, home and 
ture, ¢ salen, pabliehs Rwy ¥---- 
P 7; . 2 
trative aie staf? and ‘ees .— 
Address, P4508, The Encineer ‘ Office. ason b 








RAUGHTSMAN (Young) REQUIRES Res ibi 
POSITION ae Engineer o: ar capaci B yeare® 
technical. works, 


dare, ‘Pats. 1 The Engineer OMice. 


poOuSr pouetas (38), Efoliastie. Deab —— 
bronze; capa of taking tire 

eontesl 3 vaxeeitent reference. —A ddress, P4520, The 

P4520 & 
guitar and FORGE FOREMAN; 
presses, heat tonteeet, Diecew ork atoms, tech. 
wor 
nical training, advanced ree tactful —A 
P4545, The e Engineer Uthice. Pass 3 


D. 
P4575 B 





12 Years Fore- 





ENGINEERING 
PARTNERSHIPS 
AND 
BUSINESSES. 
Wheatley Kirk, Price & Co. 


46, Watling Street, London, E.C. 4. 



























































este W. rw. youns MANAGER, with Ability, REQUIRED 
(> ow aterworks. os gained Ween ; ho te about i900 en bie. 
5 a 
MAKERS ri VER SEMI-DIESEL ENGINES | class engincering specialty, Must have expe Retablished seventy years. 
of 200 B.H.P. are INVITED to SEND their NAMES | rience in ng staff cn - ——--- --~ 
and ADDUESSES to Mr. ©. W. BENNETT, Engi-| versaut with up- te ne shop for 
neer, Tower Works, Boughton. Chester. ose medion and heavy work. including gear cutting cuttios of all EDUCATIONAL 
= OO ——- . PP 8 
broa | outlook and be capable of obtaining bigh class 
TENDED TIME FOR TENDERS. proluction on the most economical | _ Ei Fay 2d are 
West Kent Main Sewerage | systems and expensive | organ een eb pays ats 
BOARD and .) 
[EXTENSION OF MAIN ODTPALL WORKS. | Siwvciass ten who have made & soscens in © similar Aawoos Mt. awk By Mi. cine Arg oe ve. &i0. Traiford 
D for the CONSTRUCTION | position should apply: Liverpool. Ex. 
Seis asia qON. and STORAGE TANKS, dress, NGINEERING,” _ wa. Porteous and -- 
BUILDINGS, and other WORKS at Leng | ©.. Advertising Agents, Glasgow P4555 a OME STUDENTS.—London Matriculaticn, B.Sc.. 
sultt am nar Sidney Be Loweock, Mo Inst, Gi. marine. Cores noe _clasees expensive. 
ne neer, y RB. : nst. C. TANTED. Thorough! sugies, DEADGNTaNER and occasi 
6, Queen Anne’s-gate, Westminster, or the W a with Lm i Wi TR —{ "We offer 7 Send sane ie 
of the Board, & copy of the conditions of con- Sa —Address Aire fal . INSUL’ RS, 60, Abi -road. 
uct. mpedtcakions, “oil of, tuantiten. form ot | particule, 604d, The oe: Keaaiaston, London, W. "Poses 
* -» may 
A of a deposit yyy ag — ae MAN. & 
will returned upon receipt a bone Ten . HTS: apateont eat and Freee ge Bnd Inst 
not afterwards withdrewa. db weary A ,aaowerts Fins Plant ~ 44 cs. ixaniations. ~ "i er wats 2 
Tenders, sealed endorsed mtract o. 4, “4 8! ne Sea tor ve ink. 4 “ 
must be delivered to me, at the offices of General w. Sper me a sonally FRE okie Aw, iat. O8.. be Ar 
on or before Twelve Noon, Saturday, the 2ist Midland Dennecte. Denainsten . Newport, Salop Thousands of successes during the 
Jani next. past sixteen Courses be commenced st any 
The do not bind themselves to sccept the time. —36. Victoria street, Westininacer, 5.W Tele- 
lowest or any Tender SS SRACIEED for Steel Structural | phone No., Victoria 4780, sic ac 
Offices Board i ” — buildin Able pes "caloulations d details = 
the . 4 ngs. Oo own ca an 
Pint reac mse C084 | The etna Ose SNRN. AMATO, Sein | Li "dpasongh geectioal instrostion sites Of an capa. 
_aERSEEneenessmnenes - : z — Address, Ww rahe mecrxt: and 8. Z Riys.), 
SITUATIONS OPEN RAUGHTSMAN selec by Large Firm of : : senile: i 
eer Sassy we ange BE we BY fost— OR. L E 
ANTE least ten experience in chassis work generally and . =. 
SSISTANT DESIGNER WANTED tor Cuntritees | £2. i"tn tas design of spedet unite, Sheela be abie Te"Eavol sow for nest Eiame.: 100 per cont. Passes 
Draughtsman.—Apply, stating age. detailed expe-| make all — calculations and execute work Cal —. Orford =n Bx. 
rience and | salary required. to W. H. ALLEN SONS accu and require minimum amount of super- at wen beeen 
and CO., , Bedford O71 a vision. One with shop experience preferred. 
—— particulars of experi age and salary 
red. MISCELLANEOUS 
APABLE CHIEF ENGINEER WANTED, Able to | "\GGress, Passes. The Engineer Office. P4583 a iii 
take entire charge of Cotton Seed Crushing Mitt eel etm te <5 
Hones’ wiih Cotton Seed Gessbing, sive. tn Dynamos. Ro Welstablishet LLM bs OPEN to CONSIDER 
e m Dynamos. | TYOREMAN SOLAS for Midlands. Accus- r 
Electric Motors, Electrical eee, Reaeteney « Steam ATION o ae, wo G ARRANGEMENT 
Boilers with coal and oll Age 30/35. tgened yg By ee with event best the above nat pals 


Well educated, Seetotee, pnt men 


ure. 
ays + y+ the first instance. a 





















































The Council ind themselves to accept the | ance preferred. sala: to = oe va me | et Barker and Sons, ine. 
lowest oF any ‘Bender. expected ---adaress. 6978, fall particulars. stating FY | S03. 8, The The Engineer 963-4” | Budgerow, B.C, 4 mae Gore i 
J, W. LOADER COOPER. — 6978 A baits 
East.street, D*4x. AN. and GRACE (1908), Ltd. LERK (Male), Younes. for General W: Rteting MISCELLANEOUS (continued) 
Chichester, aK Keighley, are OPEN tc ENGAGE me. t Railwa: Business —Write Page Il. 
14ta December, 1921. 67 ia a SALESMAN. Must have practical expe- | * full particulars, wart és oe gg r 4 
en civing Machjne me Tool Trade.—Apply by letter, 3 care RW EC. 3. 0085 4 
v ex) ence, e986 . \. & 
«6 — MACHINERY, &«.. WANTED 
ount - Bor ou Burton- “ 
( y rough ¢ —— REPRESENTATIVE Pann a. by SITUATIONS WANTED Page Il, 
SEWAGE asiNe MAIN. district. Applicants, must have engineering FOR SALE. U 
co CT No. oo and by - ~ iy the motor ‘car DMINISTRATOR.—GENTLEMAN, 30 ot Page . 
rEND SL EROEES Ba CAST sf TRON PIPES, te rade. Please state salary rea eet: full pagtionipes age. with engineering and clerical taining ng. RE- 
LRA? oahu ose 20s at Ag ain: | SgarmernnesSe—ddrew, PUBL. "he, Eatin | QUras Oet. be eayiaing eo enymhery te Jeb AUCTIONS, Page XCVI. 
in. _ and 12in, CAST IRON PIPES and SPECIALS: good disciplinarian —Address, P4578, The Engineer 
con, Decifications, &c., can be obtained and —— NGINEER WANTED. with Scientific Training, to P4578 B 
Tendon application’ to the noteotanet. f° whom E Manage Man Engineering Department WORK WANTED, Page Ii. 
Saturday the Bist Ds December. 1921 tan 10 om. 0° | turning out » range of high-class salary shou Age pre- | »UYING ENGINEER.—The MANAGER of s Laree 
No Tender ted trom who | ‘erably excepting . — Dept., who AGENCIES, Page I1. 
pays Bie emphe A party Address, ms, t full detaita o¢ training and experience, Geeall age t syn ta 
less than the reat pdard vate of wages paid in this | °%67- “east a country. DESIRES to NEGOTIATE NEW APPOINT. poe 
Borough, pa bl 
or who does not conform to the hours and MENT. Services available Year or possibly 
conditions of labour generally nt in énck EPRESENTATIVE for LONDON | for Sale before.—Write, Z.M. 613, c/o Deacon's, Leadenball- For Ad R S 
ranch of industry affected, and clauses to ensure com- of Pumps and Good street, B.C, 3. 0068 & or vertisement Rates See 
pitanas thls Teauiation inserted in the cae tor right man.— Address, 6979, The ‘Engineer P, 681 “a 
at HS caerarttae sot i themes to ect | vnitRn REQUIRED, Invwnnl Combunsioa | E™GUIEEE 3,38. Amend, dwt Gi, BE: ~ a meee 
or 3 a 
do 80 at helt oun ¢: ~2 wrt + oleae — T™ — Asricu cultural i Machinery and Machine COMMERCIAL ENGINEER or REPRESENTATIVE: a — 
. L , basis. stati - technical. commercial sales MBERICAL ZX TO ADVER- 
Borough 4 trict, te PERCY R. CLARK, 26, Charing Cross-road, in steam and steel trades. Good linguist 
Town Hall, 16th  —~ hy we = aah 7} London, W. P4685 a =| —Address, Pass?, Engineer Office P4557 B TISEMENTS, Page XCV. 








THE EN 






GINEER 


192) 














MISCELLANEOUS 


= es re 


CATALOGUES, TECHNICAL PAPERS, 4) 
INSTRUCTION MANUALS, &e. 


Manuscript Prepared by 
Expert in the pee m of 


F, JOHNSTONE. TAYLOR, BSe. ete., 


a a 














MACHINERY, &c., WANTED (eohtinued) 


Sites Wapypoat, — ones, ell 


, IGH to wi Ret 
ee Rep 
og | aver = 40 ; Q vi w:, 


eben S Y “ot: name 
FOR SALE 














AGENct#tS 1) 





v YANTED, REPRESENTATIVE or FIRM to Repre- | 

sent FLEMING BROTHERS, Structu Engi- 
neers and Stock Ts. 6b... w. in 
London and district. ‘Must have connection and 
be conversant with trade, 


State terms and full 
particulars. P4587 1 


AGENTS. REPR RSENTATIVES ‘or PRAVELEERRS, 
is well introduced to col: wer stations, and 
steam users, REQU — to further | the. sale of special 





plant. Introduetion P ‘Moni gary 
negotiation oe pngnies nan full 
protection, tate = Pentel, at ines 
now, handlec mn con 
Address, tr. “The = 6675 D 





NV ANUPACTURERS Desirous of Extending Their 
pA oa we Cate to ie. N MANUF, 


TURERS’ TS ASS tN a & 
and ireland Stool, Giese 
Branches in tana 





—- = — agenes. Pe 
goods préincipal trade 
MANUFACTORERS AGENTS who. are ot bs 
members should apply for copy of twelfth 
report. Only estat agents eligibl Pp 
tion one guinea per annum. Bx. D 


DIE CASTING WORKS 
seek CE 
SOLE SELLING AGENT 
for the United Kingdéth. 
Apply with fall particalars” to 
M. j. LEWENSTEIN, 


Amsterdam, ace 
Damstraat 2, Post Box 1005. 
Cable Address :—-Emjeel Amsterdam. 








62 D 


PATENTS 





werals COMPANY, Excavating and 
Makers, 


Mining Machinery Headquarters at 
South Milwaukee, U.S. and 


Messrs. G. F. West & Co., wish to announce that 


they have now opened their own office at 
19, IDDESLEIGH- HOUSE, CAXTON ST., 
WESTMINS fe 


land henceforth all communications for them 





should be so addressed. Ex. 
TIME RECORDER, as New. Guaranteed. Latest 
model. W oh F, PELLEY, 149, 

on-road, B.C, 2, Ex. 





OILERS FOR SALE. ° 


Oo E Lancashire, 28ft. by 7ft. 2in., a nop B. 
pressure. 
Cornish, 20ft."by 6ft., for 100 Ib. pressu: 


> Sean Vertical, 14ft. by 6ft. 6in., for 100-%, 
e Cochran Type, 15f%. By 7M, bing for 100d. 
ure. 
Hindley Tubular, 12ft. by 4ft. 6in., for 100 Ib. 
ure. 
© Ditto, 11ft. 6in. by A 
Cochran, by > 


Bib trueure. 





Vertical Tubular, n. Sin. by 3ft. 3in., for 
160,1b. pressure. 
Q ertical Tubular, 16ft, bY 4ft., for 70 ID. 
pres Gs \ ~ > Ww 34 
a Vertical Cross Tube, 10ft. by 4ft.. for 80 Ib. 
Dregsure. 
Gne Vertical Cross Tube, 8ft. by 3ft.. for 60 Ib. 
Ditto, 6ft. by 3ft. Sim, Yor 86 Tb. pressure. 
Ditto, 4ft. 6in. by 2ft. lin., for 80 Ib. pressure 
0 H.P 160 P- 
¢ BE aioe hee arent 


0 H. 4 Loco. Type, ee 


2 H.P. Loco. Typ 
oO * COHEN SONS ond co., 
East London, E. 1 


one = 
+ oo. ar" 
Ex 











Ceuspricar DRYER, Gbit, bly Jet... New Coo. 

dition inspection invited. Offers wanted_for 

tmappediate removal.—Address, P4582, The Engitieer 
P4582 @ 





** CANE a one | 
ENTERING" rh A way 
LICENCE or La Ry reasonable tevin for the 


my ks RT bot PRS dort ite, 
Ader  b 


purpose of ‘ppaeticad o> td and 
ensuring its B® ed itain.—All 
inquiries te * a 


Buil ding, Chicago, shared 


rpHE PRoPkiztok TENT No. 
T 30,057/13, 3: ng ott fr PA relating to 

Improvement for A Air or Fuel 
to the Indpetion ot Combustion 
Engines,” DESIROGS - df NG into 
AKKANGEMENTS by. way of ao yy FF bone 
wise cn reasonable terms for, the«pprpose of PLOMtT- 
ING the above Patent and ensu i 
ing th Great Britsin.—Alrtmnq o 
B. SINGER, Steger Building, Chicago, plioae. 

074 H 





HE PROPRIETOR of BRITISH PATENTS Nos. 
SS, both dated 


115,596 and 122.4 January 25, 
1918, relating to - “Valve 
bustion Bagings and ‘** Internal Combustion 
Engine,”’ ee Te into 


DESIEQUS 
AKRANGEMENTS by . way ot . LICENCE 9 a 
ma Me on rengoneDia sees fan | aa tany 
= 
workings in tw 
Se ia 
ANHE PROPREETOR of LETTERS PATENT No. 


ie. 
122,181 and, 122, A relat 
PERCUSSION yisks dp h PROJECTILES. 7. 


DESIRES to DISPOSE of ‘his ——— or ‘te G 





D236 MACHINERY of All Types for Any Mate- 
rial FOR SALE.—THOMAS G. MARLOW, Dry- 
ing Laboratories, Oldridge-road, London, a Fe 

a 


Dstt. ENGINES. Biz -cyMader. Fro. and Four- 
stro! le 4 lent 
tion. DYNAMOS for we wt, ties Do. 
iate delivery and low price. 
Also TWO 500 K. Ww. PARSONS TURBINE SETS. 
arigat 500 volts D.C., with condenser: and spare 
ure. ‘ 
LECTRICALLY DRIVEN ATR COMPRESSORS, 
259 volts D.C., pressures 1500 to 2000 Ib. per sq. inch. 
ENNINGS, West Walis, Neweastie-on-Tyne, Ex. 


Pye pad PEARL E EXTRUToS TYDEAUE with 
dined cater t Sate. = 200 fF aaron M Wheincer 











eae 








ve ' Fires + & ty, 
faee 2.5) 
1768. oo 
FOR SALE. 

VANE Direct. Motor-dyiven Truble-veared BORING 
|O ana FACING LA . Swings 10ft., face-plate 
| ft. ‘in. dfameter. 

For price and apply. 
MURRAY, McVINNIE AND CO., LTD., 


MAVISBANK QUAY, GLASGOW, P4579 « 





LICENCES te ‘tne eaies ay on 


with @ view to the @ddq wt XR hepeastieg 








this country —Inquirié br 
URUIKSHANK and FAIRWEATHER, 
65-66, Chancery-lane, London, W.C. 
won 5 
2 a we ee ae 4 
FOR WYRE 
OR HIRE, PUMPS tina. (NEL BORING, TOOLS 
for Contractors’ Deep a. to 24in. 
dia.—R. RICHARDS and. CO.,- Upper Ground-street, 
London, 8.E, Telephone No, 978 -Hop. 822 ¢ 





OR ALE ~ wine. 3 LD ECTRIC. M03 MOTORS. tr 74 


from J, Sto to die ert 

at oa Son 
FOR AIRE 

PUMPING PLANTS 


For WA1LERWORKS, FACTORIES, or 
CONTRACTORS. 


Any capacity. 
A. C. POTTER and CO., 
Tel., 251 Chia ee eae wanps, ‘Géatienam.” 


———Ee—— 


MACHINERY, &é., WANTED 


Wieisa 


Yani ty 3 











AVANTED, IRON Ee eg ttace Part | Glazed. 

V about 250ft. rick or concrete block 

walls, re-erectable.—J. ROOTS, 232, Bano 
70 ¥ 


London 





TANTED, xWwo PU ven "oo 
V PUMPS. Sten ine Type 


cating, and 

steam pressure 100 ib sq. inch; direct current 230 
volts; capacity 10, oe gals. hour each at 160 Ib. 84. 
inch for rectprocatini (p@ “hour each 
at 100 Ib. or 160 ib. .~? inch for turbine. State full 


particulars, makers” nai lace of inspection.— 
Address, 6981, The reicinebr Orie 6981 F 


V TANTED, 130/150 BHP. GAS ENGINE, we 

good maker, for suction gas plant — Address all 
particuisrs,  olud a Ripine um ber, 
when new, where to seen, fo.r., 
P4584, The Engifieer Office, 





an 
*P4s8i F 











Tors | Fok SALE.—750 _K.W. GEXERATING 


oe. tage to ame 


= REO secondo. nae 
Ge cole. eure SEEPS | 


ose 


cers 
Government tite ae et of all a 
Bolts 





a 





FoR sae 








poe SAE, x. fg = STEAM WAG 
or near offer. fe 
“BOWMAN Station vie le 
4 





| Get lee TWO Brown and Stipe 


orton, lying in Birmingham: 
Apply, GRIMLEY and SON, Auctioneers, 39, Temple- 
street, Birmingham. P4576 @ 


FOR SALE, 


FERRI ERNE, ROR, OND | 


SURFACE CONDENSING. PLANT. by_F. Pearn 
Co., 10in. and 16in. steam cyls., i2in. stroke. 


—— 








WANTED 





RD 








6298 1 





EASTON & JOHNSON, Ld Taunton 





Tigazs) 





ae KW. GexkkATind set, 8b Stott and 


Mountain, a Engine direct coupled to Three- 


mao BALE. SP ase ity Hine MTOR BS vo 


40 periods, 


wae SaaS et sti, 


GASTINGS~ 


Fuel Econorhisers, Flanged Pipes &Bends, Gilied 
Pipes, ort and Socket Pipes, and Generai 














Bridgeport Machine Tool Works, Ltd 


Ca TALoae & STOCK MACHINERY, 5-6000 Lots | 
Frée on application. Inspection invited. 


— W. WARD, ‘Ltd., 


L, AN PSHE | By EE ES FOR SALE.— 


. for 150 Ib. w_p. 
Dwo 30ft. by ft. dia., for 150 Ib. w.p. (1906 
Two 30ft. by 8ft. 6in, “dia., 


ALBION WORKS, 
SHEFFIELD. 


(1900) 


for 80 lb. w.p. (1900) 


Rea? 7ft. Gi. dia., for 75 lb. w.p. (1887). 

ees. adh. by eh. Bin dia. for 86 Ib. wp. (1889) 
One 26ft. by a4 6in. dia., for 70 Ib. w.p. (1884) 
ENGINES FOR SALE, all by Pollit and W i, 

Itdy (150 bb, p.) >—- 

+4 Oe Horigontal Tandem Condensing Engi e (1899), 


Lindley and C 
_ CROSS euPouND HORIZONTAL ENGINE, 11in. | | CAS*"S*, ShEciAlly ‘Goda quality material 
nd 2éin. stroke, by Marshall, Song and A. LO " Colehan 
Me Foundry, 
00 BLP. GAS ENGINE, magneto ignition, {6hin. SHREWSBURY 
cyl., 24in. stroke, by Bates ‘and Co., x > ie 
HORIZONTAL BORIS MACiLINE. T-slotted PARR e Ee Ta 
table, 3ft. Gin. a 3ft. by Noble ons Lunds ha. 
¢ iG. 
sch peBlcian hes 2tin. balanced 
rn les, > an ‘ . 
TICAL BORING and TURNING MILL, with 
seta” "o> two tool-boxes on cross slide, by the E 


AND COM) ANY, 


AUCTIONRERS and VALUERS 


TO THE 


Rngiacering and Allied Industries 


66, Victoria Street, Westminster, S.W.1. 


’Photie : Victoria 21 Write for bookle: 








one Potent Improved Compound Horizontal Tandem 
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| parisons between the elevators used in the Port ‘of 
London and those of such ports as Antwerp and 
Institution of Mechanical Engineers | Roteerdam, it chould beiborns im mind thetithe com 
: | ditions of working on the Continent were far more 
|easy. There the barges had capacities up to 3500 
|tons; on the Thames the barges had to be small 
Tue Institution of Mechanical Engineers met at | and their incessant manceuvring was a great check on 
Storey’s Gate on Friday, December 16th, to discuss | rapid unloading. Mr. Kirkpatrick said that he was 
two papers on allied subjects. 
veying and Elevating Machinery,”’ was presented by blowers were best for grain handling, and the Port of 
Mr. Gardiner Mitchel!!, of Aberdeen, while the second, | London Authority was leaving it to the discretion of 
by Mr. R. E. Knight, of London, which we reprint  stadeaiaciesieim to tender for either type in new plant. 
on page 685, dealt with the ‘‘ Discharge of Grain | He had a bias towards the turbo type of blower, 
Cargoes in the Port of London by Pneumatic Ele- | but the speed-increasing gear used for driving it was 
vators.”” The chair was taken at the opening of the | a source of worry. 
meeting by the President, Captain Riall Sankey, Mr. Scrutton pointed out that while the art of 
who, however, had to leave at 7 o'clock, when Dr. handling grain and similar cargoes had advanced 
Hele-Shaw took his place. | enbrencunly within the past twenty vears, the hand- 
After the usual business had been transacted, the | ling of general cargoes was in much the same position 
President recalled the discussion, which was carried | as jt was thirty vears ago: in fact, there was actually 
on early this year, as to the desirability of securing @ | 9 ret rogression in one respect. The higher and broader 
Royal charter for the Institution, and pointed out | vessels of these days entailed the fitting of longer 
that the original memorandum of association had jibs to cranes than were necessary a desads ago, with 
been so wisely drawn up that the members were really | the natural result that the loads were handled more 
in a better position than would be the case if a charter slowly. . Conveyors suffered from the disadvantage 
were held. Under the existing conditions the rules of | that they could not be improvised, while the separate 
the Institution could be altered without consulting ownership of the ships, quay and warehouses also 
any outside authority, but under a charter any little | often militated against. their use. He had, neverthe- 


CONVEYING AND ELEVATING MACHINERY. 


alteration would have to be referred to several | jess, found that by arranging a conveyor to reach 
‘ ~ > » . Thara “erg — " af” q > * 

Goverpment departments. There we re, however, | direct from the ship's hatches to a central point in the 

changes in some of the articles—that, for instance, | warehouse, a capacity three times greater than that 


which says that an associate member is not a member | 
of the Institution—-which the Council thought might | 
be made, and several suggestions would be published 
in the next issue of the Journal, while a special meet - 
ing would be held on January 20th to discuss the 
subject, and another on February 17th for balloting 
purposes. 

The President then asked Mr. Mitchell to present 
his paper. Opening with a few general remarks, in 
the course of which he said that there was no article 
of commerce which could not be handled by conveyors, 
the author then exhibited a large number of lantern | 
slides showing various types of conveyors. Mr. 
Knight, the author of the second paper, also exhibited 
a large collection of slides. He pointed out one or 
two corrections which he wished to make in the | 
printed paper.* In connection with the Dolphins 
mentioned at the bottom of Table L, he said the | 
motors were really of 200 brake horse-power, and 
although the illustration of the same elevators showed | to hold up supplies. Again, when the Dolphin 
three suction pipes, there were, in reality, only two. | elevators were first erected they were equipped with 
The bucket elevators mentioned at the bottom of | l-ton Avery weighing machines, but they had to be 
Table II. were now obsolete, and the output of the | taken out and small hand weighing machines sub- 
turbo plants was not limited to the 70-80 tons per | stituted, asthe merchants could not claim any allow- 
hour mentioned in Table III. The machines had | ance for inaccurate weighing with the better machines. 
actually handled up to 120 tons of grain per hour. | He presumed, however, that the Port of London 

Before inviting Mr. C. R. 8. Kirkpatrick, chief | Authority was in a sufficiently strong position to 
engineer to the Port of London Authority, to open the | override such opposition. In the early days of pneu- 
discussion, the President announced that a telegram | matic grain handling the men were antagonistic to 

| 


of a crane alone could be maintained. 
Brigadier-General Magnus Mowatt, the secretary 

of the Institution, who at one time was an engineer 

to the Port of London Authority, drew a comparison 


grain, the choice between which, he said, depended 
largely on the conditions of the port. Thus on the 
West Coast of England, where grain cargoes were 


graded before shipment, the bucket elevator was the 
most economical. The cargoes coming into London, 
on the other hand, could be dealt. with best by suction 
elevators, as they were partitioned off by grass matting, 
while the grain itself was comparatively soft. There 
were, however, many other considerations which 
had to be taken into account, and as an instance 
General Mowatt 
merchants complained that a cargo was being 
unloaded too quickly, as it was to their advantage 


had just been received from the Prince of Wales, | Mr. Duckham’s plant, on the seore that it would reduce 
thanking the Institution for the greetings sent to him | employment, but now they were all in favour of the 
in India on the preceding evening on the occasion of } system. In this connection Mr. Mowatt suggested 
the annual dinner. The Prince is an honorary life that it would be diplomatic to use the term labour- 
member of the Institution. | aiding rather than labour-saving, in describing such 
Mr. Kirkpatrick said that the Port of London | machinery. At Millwall there was once a transporter 
Authority possessed a number of conveyors which were | which picked up timber and took it from the water- 
fairly adaptable and could be «employed in handling | side over a road to a field beyond, but it was not 
all sorte of cargoes, from frozen meat to tea. There popular, as all the timbe: had to be sorted over again 
was, however, one class of goods which still had to | by hand. 
be man-hahdled, and that was timber. He noticed,| " Mr. H. J. Deane, chief assistant engineer, Port of 
in this connection, that Mr. Mitchell did not describe | London Authority, exhibited some characteristic 
any apparatus for such a purpose. Timber arrived | curves which he had drawn to show the disabilities 
on the quay with all sorts of sizes and brands mixed | under which turbo exhausters work. The curves gave 
together, and it appeared to him that the only way | the relation between vacuum, volume and horse-power 
to get it sorted and put away in order was to take up | at different speeds for an ordinary turbo blower, and 
each piece separately by hand. Mr. Kirkpatrick then | showed how rapidly the load on the motor and the 
went on to discuss pneumatic grain-handling plant, volume of air delivered increased if the vacuum was 
of which, he considered, the late Mr. Duckham was | spoiled by taking the suction nozzle out of the grain. 
the pioneer. For this reason he had been all the more | What was wanted, he said, was either a machine which 
grieved to have to scrap some of Mr. Duckham’s early | gave a constant vacuum or a device which would 
machinery to provide room for the new electrically | prevent the quantity of air delivered from exceeding 
driven turbo elevators. The change, however, effected | a pre-determined limit. Another set of curves indi- 
@ great saving in space, as the old plant occupied | cated the characteristics of a blower which met these 
60,000 cubic feet and weighed 160 tons, while the | requirements fairly closely. The overall efficiency of 
new installation only required 22,000 cubic feet and | pneumatic grain-handling plants was, he said, 
weighed 50 tons. After Duckham, Mr. A. H. Mitchell | obviously very low, as the machines described should, 
might be considered as the second pioneer in this theoretically, be able to handle from 220 to 250 tons 
class of work, and in company with him the speaker | per hour, and actually handled only about 120tons. It 
had travelled all over Europe in 1912 to investigate | was not a good excuse to say that the gain in output, 
the methods adopted abroad in handling grain, with | effected by improving the efficiency, would be useless 
the object of devising improvements in the plant at | as it could not be dealt with. If the efficiency were 
London. They heard that there was at that time a/| increased, the size of the plant could be reduced, and 
turbo elevator working in Russia, but they did not | that would be a great advantage in a crowded port 
go to see it. In Hamburg they were told that turbo | like London. 
machines had been tried, but proved a failure. The Mr. C. P. Kininmonth, of Messrs. Henry Simon, of 
German engineers predicted a similar fate for any | Manchester, said that he had worked for some time 
turbo plant which might be put to work in England, | with Mr. Mitchell, who had made distinct innovations 
but events had proved them wrong, as the new plant | in applying electric handling gear for the suction pipes 
was quite a success. At Genoa there was a grain- | and in installing oil engines for driving the blowers. 
handling installation which was the despair of its At that time—about 1913—+two-stroke oil engines 
engineer. He had 1800 horse-power available, but | were not nearly so reliable as they now are, and he 
was only able to deal with 450 tons of grain per hour. | thought that it required considerable courage to 
The reason for this enormous consumption of power | recommend their use. His firm had recently built a 
was found to lie in a horizontal pipe, which reached | grain discharging tug, the Shannon, of which the beam 
1500ft. along the jetty, through which the grain had | was limited to 25ft., while a eapacity of 200 tons per 
to be drawn. The engineer said that it would cost | hour was required. The craft was, he said, quite 
£60,000 to remedy this drawback. In making com- | seaworthy, and could go across the Atlantic fully 
-- - | rigged. It was not like the tall, unwieldy German 


* Our reprint follows the original text.—Ep. Tar E, | machines, but could work under the yards of a 


The first, on “ Con-| not yet quite certain whether reciprocating or turbo | 


between bucket and suction elevators for handling | 


almost always delivered in bulk and were carefully | @ rheostat. 


mentioned a case in which the corn | 





square-rigged ship and yet reach 40ft. outboard. Mr, 
Patchell here remarked that the members would have 
been interested to have heard some particulars of the 
pneumatic coal-handling plant made by Messrs. 
Simons, but as the time was getting short, Mr. Kinin- 
| month might perhaps give a description at the Man- 
| chester branch meeting. (A description of one of these 
| plants appeared in Toe Excryeer of December 2nd.) 
Mr. W. Reavell said that he thought the particulars 
| given by Mr. Knight concerning the Dolphin elevators 
were rather misleading, as the demand was given as 
| being 200 horse-power. That amount of power would 
be required if the machine were producing a vacuum 
of 15in., but only an llin. vacuum was required for 
normal working, and could be obtained for an expen- 
diture of 115 horse-power. One of the troubles which 
had to be overcome in connection with turbo blowers 
was to get a prime mover which ran fast enough. If 
an engine were used gearing would obviously have to 
be employed to increase the speed, and the same held 
good if the machine had to be worked off a direct - 
current electricity supply, as suitable motors could not 
be obtained in this country. A two-pole polyphase 
| motor could, of course, be made to run sufficiently fast 
for direct coupling. Anyhow, satisfactory gearing could 
now be obtained for the purpose. In comparing the 
characteristics of turbo and reciproeating blowers, Mr. 
Reavell pointed out how the load on the latter was 
lightened if the suction nozzle were lifted out of the 
grain, while just the reverse happened with a turbo 
blower. His firm had, however, succeeded very largely 
in overcoming this difficulty, and the second set of 
curves which had just been shown by Mr. Deane 
was, in fact, taken from one of their machines. Mr. 
Reavell then explained, with the assistance of a lan- 
tern slide, how a speed regulation of 15 per cent. at 
| the motor enabled the load to be kept nearly constant. 
| The regulation was effected by utilising the asop in 
pressure across a diaphragm in the air pipe to actuate 
The same device could, he thought, be 
used to control a throttle valve in the air pipe, and 
'thus reduce the overloading of plants driven by 
synchronous or other constant-speed motors. 
| Mr. W. H. Atherton, of the Ewart Chainbelt Com- 
pany, Derby, showed a number of slides illustrating 
@ very wide range of conveyors, and the two authors 
very briefly replied to the discussion 





ANNUAL DINNER 


The annual dinner of the Institution was held at 
the Connaught Rooms, Great Queen-street, on Thurs - 
day, December 15th, when the President, Captain 
Riall Sankey, took the chair. The attendance was 


| very good, and there must have been over 400 people 


present, who included many distinguished guests ; 
in fact, the reception room was so crowded that if was 
no easy matter to move about. In proposing the 
usual loyal toasts, the President announced that a 
telegram of greeting had just been sent, on behalf of 
the Institution, to the Prince of Wales. The toast of 








|naturally were chiefly 


i** The Houses of Parliament 


” was proposed by Dr. 
H. 8. Hele-Shaw, who remarked that it was an old- 
established custom of the Institution to honour this 
toast, but thet engineers did not, as a rule, dabble in 
politics. The Right Hon. Stanley Baldwin, President 
of the Board of Trade, responded in a speech, during 
which he criticised the non-technical Press rather 
severely, and pointed out that the country must have 
a Government of some kind or another, as it was the 
only safeguard between peace and anarchy. Mr. 
Richard W. Allen proposed “ His Majesty's Forces,” 
remarking that it would be a great blow to engineering 
if building operations for the Navy were entirely 
suspended, as the construction of warships contributed 
very largely to our fund of knowledge. In any case, 
he thought some warships should be built annually 
for experimental purposes. The remarks of Field- 
Marshal Sir William R. Robertson, who responded, 
concerned with the Army, 
which, he said, was run as economically as possible. 
If, however, we could not afford to keep the Army, 
we would have to change the national policy. In pro- 
posing “ Kindred Societies,” Mr. William Reavell 
urged that meetings bet ween allied institutions should 
be held more often, while Mr. W. B. Worthington, 
President of the Institution of Civil Engineers, in ac- 
knowledging the toast, said that he thought that the 
various societies were now nearly pulling together. 
Electrical matters were the chief topic of Sir John Dew- 
rance’s remarks when he proposed “* The Visitors,’’ who 
were represented by Senatore Marconi, and he said that 
he actually saw the first electric light in England at 
the South Foreland. Senatore Marconi gave credit 
to mechanical engineering as being essential to the 
success of wireless work, and said that the world was 
evidently now too smal! for engineers, as we can tele- 
grapb as far as is possible on the globe, to the Anti- 
podes. “The Institution of Mechanical Engineers ” 
was proposed by the Right Hon. H. A. L. Fisher, 
President of the Board of Education, who recom- 
mended a close: collaboration between practical men 
and teachers, and asked for the preferential treat- 
ment, in commercial employment, for men of high 
distinction in technical instruction. In responding, 
Captain Riall Sankey referred to the proposal that 
certificates of registration should be made imperative 
for engineers, and pointed out that the memorandum 
of association of the Institution put it in a stronger 
position than would be the case if it had a Royal 
Charter. 
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Developments in Power Station) 
Design. | 
No, XX.* 
BesIDEs the new boiler plant described in our issue | 


of Dec. 9th, other important additions are being made | 
to the Neasden power station. The Metropolitan- 
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Although the steam consumption given in the 
above table is good, owing to the provision of an 
external feed-water heater with a heating surface of 


| 700 square feet, there will, it is said, be a considerable 
saving in coal over and above that represented by 


the improvement in the steam consumption indi- 
cated. The turbine is a Rateau machine, and, as 





shown in the table, it drives the alternator at a speed 
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FIG. 94--ARRANGEMENT OF 


Vickers Electrical Company is installing a new 12,000- 
kilowatt turbo-generating unit with a jet condensing 
plant, and capable of carrying an overload of 15,000 
kilowatts. The original plant installed by this firm 
when the station was put into operation some seven- 
teen years ago consisted of four sets rated at 3500 
kilowatts. The turbines were of the double-flow 
reaction type, and had a full load steam consumption 
of 171b. per kilowatt-hour. Barometric condensing 
plant was also installed. In 1908 a new 5000-kilowatt 
machine was put into operation, whilst in 1910 one of 
the first four sets was re-designed and made to give 
the same output as the last-mentioned set. At that 
period, therefore, the station contained three 3500- 
kilowatt units, and two 5000-kilowatt units. In 1910, 
however, the Metropolitan-Vickers Electrical Com- 
pany—then the Westinghouse Company—replaced 
the above reaction turbines by 5000-kilowatt impulse 
turbines, and the alternators belonging to the three 
original 3500-kilowatt units were re-wound. The 
barometric condensing plants were also replaced by 
condensers of the low-level Leblanc multiple jet 
type. 

The new 12,000-kilowatt set which is now being 
erected, and which is shown in the drawing Fig. 94, is, 
of course, built in accordance with the makers’ latest 
practice, and as the following table indicates, it is 
capable of a much better performance than that of the 
machines which were built earlier. 


Existing New 
seta. sets. 
Normal cutput, in kilowatts 5000 . 12,000 
ts) 1000 


1, revolutions per minute 
Pp ane /Periodicity [Volta ‘ 
Steam pressure at stop valve, 


.. 2,000 
3/334/11,000 


Ib, per 


square inch (gauge) .. ee 175 250 
Total steam temperature, deg. Fah. 540 650 
Vacuurn (barometer 30in.), inches 28 28.15 
Steam consumption in lb. per kilowatt- 

hour— 

Fuli load 14.0 10.8 
Three-quarter load 14.3 10.82 
Half load ée 15.0 11.5 

Alternator efficiency — 

Full load 95.5 95.25 

‘Three-quarter lowl ag! 94.5 94.75 

Half load .. . 92.5 92.0 
T: : ~~egernde of cire ulating water r, , deg. 

Fah. 82 75 
Quantity of cir culating r ‘water, gallons 

per minute .. 9000 11.600 
Speed of condenser - pumps, re »volutions 

per minute .. 380 480 
Capacity of auxiliary turbine, in brake 

horse-power 400 530 
Speed of auxiliary turbine, in revolu- 

tions per minute 3000 4500 
Steam consumption of ‘euxiliary tur. 

bine, in Ib. P sof brake horse- s cmerl 

hour ‘ we bs 28.3 20.5 


* No. XIX. aameeel December 9th, 
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12,000-K.W. GENERATING SET AT NEASDEN 


of 2000 revolutions per minute when working with 
steam at a pressure of 250 Ib. per square inch and 
superheated to 650 deg. Fah. The alternator is 


designed to generate three-phase current at a periodi- 
city of 334 cycles per second and at a pressure of 
At a power factor of 0.95 the normal 


11,000 volts. 
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indicated by means of a special cooler erected in the 
foundations, as shown in the drawing. The weight 
of the complete set is about 140 tons. The low-level 
multi-jet condenser already referred to is situated 
immediately below the turbine, and will maintain 
@ vacuum of about 28.lin. with the barometer at 
30in., when dealing with 131,000 lb. of steam per 
hour and when supplied with cooling water at «a 
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temperature of 75 deg. Fah. The duplicate ail 
and extraction pumps used in connection _witl 
the condensing plant are mounted on a common 
shaft directly connected at one end to a 590 horse 
power slip-ring induction motor, and at the othe: 
end to an auxiliary turbine. 

For measuring the water supplied to the boilers 
the Lea Recorder Company, of Deansgate, Man- 
chester, is installing two of its well-known recording 
and integrating machines, which give the total 
quantity of water passed, the rate of flow in pounds 
per hour, which is shown on an indicating drum, and 
also @ permanent record of the rate of flow and the 
total quantity of water. As jet condensers are used in 
this station the water from the cooling tower bus- 
pipe is led into each Lea notched measuring tank, the 
supply being governed by means of an 8in. equili- 
brtum valve in accordance with the demands of the 
feed pump. The chamber containing the flout for 
operating the instrument is placed in the basement 
of the turbine room, and is connected to the measur- 
ing tank by means of an equalising pipe, and a con- 
nection is taken from this float in the float chamber 
to the instrument, which is mounted on an iron table 
on the turbine room floor. For pumping the water 
from the company’s three artesian wells, Alley and 
MeLellan are supplying two “ Sentinel’ motor- 
driven air compressor seis, eack having a capacity ot 
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FIG. 95—-BUS-BAR CLAMP 


capacity of the alternator is 12,630 k.V.A., which 
corresponds to about 16,100 horse-power. 


For | revolutions per minute. 


490 cubic feet of air per minute and running at 320 
These sets are to replace 


cooling purposes 45,000 cubic feet of air are delivered | two obsolete steam-dgjven pumps. 


to the machine per minute. The alternator is totally 
enclosed, and the cooling air is cooled at the rate 


The switchgear associated with the Neasden 
extensions is being supplied by the General Electric 
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Company, of Witton, Birmingham. The main control 
gear is designed for a pressure of 11,000 volts, and it 
is to control one 12,000-kilowatt generator and five 
5000-kilowatt generators, working at a periodicity ot 
334 cycles. Switchgear made by the same firm is also 
being supplied for the control of fifteen outgoing 300- 
ampére feeders supplying the sub-stations at Baker- 
street, Moorgate-street, Harrow, Ruislip, Drayton 
Park, Bouverie-street, Gloucester-road, Finchley-road 
and Neasden, two outgoing feeders totwo 1500-kilovolt 
ampére station transformers, and one works feeder 
connected to a 350-kilovolt ampére transformer. The 
gear is to be erected in a special switchgear house 
adjacent to the main power station, “ Pirelli General ” 
cables being run in separate stoneware duct laid in con- 
crete and passing between the cooling towers. This 
building, the chief engineer of the Metropolitan Rail- 
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marine type telegraph system now in the course of 


construction at the General Electric Company’s works 
at Wembley, is to be provided for communicating 
between the switch control room and the turbine 
room. Automatic field switches will be fitted adjacent 
to each alternator. Besides the above equipment, the 
General Electric Company is supplying six earthing 
panels for the turbo-alternators, sixteen boiler-plate 
cubicles for the low-tension sides of the transformers 
and distributing feeders for the auxiliary plant ; also 
the cables for the generators, feeders, &c., and MceColls’ 
patented protective gear for the generators and 
transformers. The walls of the cubicles are to be 
4}in. thick, whilst the steel plate doors will be #/,,in. 
thick, and are to be fitted with strong malleable iron 
hinges designed to withstand heavy internal pressure. 
The doors are also to be fitted with stout padlocks. 





OR RO 





EH AL H 
BEERS RRTE RE 
Lo 








LI 
4 HH 
betel inde be ee 


THH HE bY 











ma 
4} 











ate tte te ee eee 





+ 


++ 
‘Tad 


Hb 
1 


‘Sehelet delat! 






































i | 














| 
























































| 
aw 











Li 





4 
} 





LI 




















LAA 
Lil 


paeal 


4} 
HH 




















BZ 





< ee 
C's 

* . © 
“Tue Encinecer” 


c 








© = -. 

ee 
ee: ee 
ees 


FIG. 96 -HIGH-TENSI 


way informs us, is being erected on account of lack of 
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Swain Sc. 
ON SWITCHGEAR 


In order to isolate the gear to the greatest possible 


Space in the power-house itself, and will have three | extent, each cubicle is to be divided into compart- 


storeys. The practice of separating the switchgear | 
from the main building of large power stations is, of | 
course, recognised to Le a good one, but in this par- | 


ticular instance the adoption of the scheme appears | rise to an instantaneous output of 600,000-kilovolt | 
to be due mainly to the lack of accommodation in the | ampéres, and to possess a sufficient factor of | 
safety as regards breaking capacity, to deal with 
the short circuit current, if this happens to coin- 


power-house. The bus-bar chambers+—see Fig. 96— 
will be on the top floor of the building, the oil | 


ments. 
The switches which are now under construction 
has been dosigned to deal with short circuits giving | 


Switches on the middle floor, and the potential trans- | cide with the instant of rupture. All switches made 
formers, which are to be of the oil-immersed type, will | at the Witton works are subjected to a very thorough 
be placed in the basement, together with the cable | pressure test. The standard test pressure is at least 


boxes and feeder isolating links. The cells will be 
composed of brickwork with horizontal partitions 
composed of artificial stone. The switches are to be 





control room on the top floor. 





2000 volts, plus two and a-quarter times the voltage 
between 
| in 
Operated on the electric remote control system, and | working voltage. The total length of the double 
their respective operating panels will be in a separate | break_is 12in., and each phase of the switch is broken 
An engine-room | in 22 gallons of oil. The closing solenoid is mounted | 


| 
phases, whilst the insulators are tested | 
dividually at a pressure of at least three times the | 


ins 





| 
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on a strong steel framework, which forms’ the front 
of the three-cubicle structure, the main framework 
of the cubicle being composed of stout channel and 
angle iron, whilst brickwork or concrete partitions 
entirely divide the phases. 

In the past many accidents have occurred as the 
result of tanks being blown open under short circuit 
conditions, but it is claimed that with the exception- 
ally strong channel and angle iron reinforcements 
which are fitted to the General Electric Company's 
welded tanks, which are lined with. five-ply birch, 
accidents of this sort are impossible. Each tank fits 
into a deep recess, and a thick gasket at the top 
prevents the emission of fumes. On all the switches 
the movable contacts are wedge-shaped, whilst the 
fixed contacts are of the controller finger pattern. 
Substantial sparking contacts are also fitted, and they 
| are sufficiently long to enable a high-speed break to 
| be obtained before rupture, the speed of each break 

being 6ft. per second, or an actual speed for the two 
| breaks of 12ft. per second. To avoid damage to the 
switches, air dashpots are fitted so that the heavy 
moving parts can be brought to rest without shock 
tothe mechanism. The feeder switches are fitted with 
| overload and leakage release gear with a time element, 
and the generator switches are provided with reverse- 
current relays. McColl biassed relays are provided 
for the transformer circuits. Current-limiting resist- 
ances are provided in all the potential transformers 
for limiting the shoré-circuit current, which may have 
to be dealt with by the fuses in the event of a break- 
down of these potential transformers. 

The bus-bars, which are composed of high-con- 
| ductivity tinned laminations firmly bolted together, 
| are mounted on porcelain insulators, capable of with- 
| standing the mechanical stresses set up by heavy 
short circuits, and in order to allow the bare to expand 
| freely, special bus-bar clamps are employed, as shown 
in Fig. 95, where it will be seen that owing to the bolt 
holes A being slotted and the provision of a recess 
for the reception of graphite, the bars are free to 
expand longitudinally. Each bar is placed in a 
separate compartment, which is fitted with a steel 
door, which can be removed to enable the bars to be 
pected. The leads belonging to the various phases 
are run in separate compartments, and those from 
the oil switch chambers are placed in Bakelite 
ducts. Special precautions have been taken to 
prevent any gas which may be generated to the oil 
switch chambers from entering other compartments 
and special fume-tight insulators are used for leading 
in the connections. Each switch is connected to a 
ventilating duct, which enables the gases to pass 
into the atmosphere outside the generating station. 
The operating board from which the switches are 
controlled on the electric remote control] system is of 
the flat-back type, and on this board the controllers, 
instruments, &c., are mounted. 


Power from Sewage Gas. 
No. II.* 


Tue Walshaw method of obtaining gas from sewage 
and utilising it for power purposes has been employed 
successfully in several places in Australia, among 
which may be mentioned Parramatta, Brisbane and 
Lithgow. At the first-named place, the sewage, which 
is that produced by 13,000 persons, gravitates to a 
pumping station, whence it has to be raised to the 
treatment tanks, a distance of some 3000ft., against 
a head of about 30ft. Up till the year 1914 the pump- 
ing was done by a steam plant, which was in operation 
for sixteen hours out of the twenty-four, and which cost 
about £800 per annum for fuel alone. In that year, 
however, Mr. Walshaw obtained the sanction of 
the Municipal Council to adapt his invention to the 
installation, and he proceeded to lay down a 17 brake 


| horse-power Hornsby gas engine at the pumping 


station. From that time till the present, no other 


|fuel than the gas obtained from sewage has been 
}employed, and the total annual saving is said to 


exceed £1000. The engine, according to information 
which has been supplied to us, runs continuously 
for twenty-four hours in the day and receives prac- 
tically no attention, “‘ only the necessary oiling and 
cleaning being required.” Prior to the system being 
| put to work there were apparently numerous com- 
| plaints from the inhabitants of the surrounding 
| neighbourhood, but since the gas plant has been in 
operation the smells have been entirely eliminated. 

The analysis of the gas, as the result of taking the 
|average of fifteen samples procured at different 
| dates is given by Messrs. Julius and Poole, consulting 
engineers, of Sydney, who were called in to investigate 
the process, as being as follows :— 


Per cent. 


Carbon dioxide (CO,) sa 
Oxygen (O) > 

Methane (CH,) 60.0 
Hydrogen (H) Ae! 


Nitrogen (N) .. 

The different analyses only varied, we are told, 

within narrow limits, while the calorific value was 
practically constant at 600 B.Th.U. per cubic foot. 

Messrs. Julius and Poole in their report on the 
su 
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gas per brake horse-power hour in a well-designed at work, but that another engine of like power was | years previously approved plans for driving a pump 
engine would be approximately 14, so that assuming | put in some time back and is operating side by side | at the Cole Hall station by means of a suction gas 


a production of 3 cubic feet of gas per twenty-four 
hours per head of the population, the amount of gas 


feet per day—would on the basis of 14 cubic feet 
per horse-power hour, be sufficient for the develop- 
ment of 115 horse-power continuously, or practically 
% brake horse-power continuously per 1000 in- 
habitants. 

At Parramatta, we understand, the atmospheric 
temperature is sufficiently high to obviate the neces- 
sity of using any of the gas to heat the sewage in the 
tank, but it is clear that, in colder climates, if a 
temperature of 70 deg. is to be maintained, as sug- 
gested by Mr. Walshaw, anot inconsiderable amount of 
gas, if used in a separate apparatus to heat water or 
to produce steam, would be required. Such con- 
sumption would, of course, reduce the volume of 
gas available for aerating and other purposes. 
we shall see, however, the exhaust gases from the 
engine are in one case, at any rate, being employed 
for heating purposes ; but then, of course, it would 
appear that the engine must run continuously if the 
temperature is not to be allowed to fall. In the case of 


Parramatta there should be a very considerable | 


amount of power available over and above that 
required for pumping. Taking the population at 
13,000 and the gallons of sewage per head per day as 
25, that would mean 325,000 gallons per day. The 
height through which it has to be lifted is 30ft., so 
that the work to be done is, say, 325,000 x 10 x 30 

. 97,500,000 
35000 x 2 x GO 
over 2.0 horse-power with the engine working con- 
tinuously, leaving out the question of efficiency. 

At the moment it is not quite clear how much gas 
is actually ‘being obtained at Parramatta. It 


== 97,500,000 ft. Ib. = just 
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FIG. 4-THE WATSON SEWAGE GAS PLANT 


probably quite safe to count upon 3 cubic feet per 
head of population per day under average conditions, 
which is the figure assumed by Messrs. Julius and 
Poole in their calculations, but the quantity must 
obviously vary with different conditions. As much as 
4 cubic feet per person per day has been found in 
some instances, and it is claimed for the Walshaw 
method that by it more gas is obtained from a given 
volume of sewage than by means of any other method 
of treatment. It is furthermore claimed that by it a 
community can, without cost for fuel, develop 
sufficient motive power to supply its street lighting 
and to meet all ordinary consumers’ needs. The gas, 
it may be added, can be stored under pressure in 
gasometers or other receptacles, which must, of 
course, be entirely separate from the treatment tank. 

Considerable stress is laid on the fact that the gas 
is singularly free from sulphuretted hydrogen, which 
has a deleterious effect when burnt in engines. The 
vas is described as being colourless, odourless, smoke- 
less, dustless and dry, and it is said that there is 
practically no deposit whatever in the engine cylinders. 
On this point we can quote from the report of an 
independent expert, who was called in to make 
investigations after the plant had been at work for a 
lengthened period. His remarks are as follows :-— 
‘**T must say that for the time the engine has been 
running it is in perfect condition, with the exception 
of slight erosion on the stem of the exhaust valve 
which would be caused by moisture in the gas. At 
the present time the cylinder walls, piston and 
ignition points are in very good order.’’ Another 
report states that the engine at Parramatta, after 
working for nine months, “ was found to be almost 
as clean as when first started; there was not as 


much carbon as would blacken the top of a match 
box.” 


We gather that not only is the engine still 


As | 


| Engineers 


with it. 


Before turning from what has been done in Australia 
produced at Parramatta—13,000 x 3 = 39,000 cubic | to discuss what is being done in this country in the 
| way of producing power from sewage gas, we may 


usefully refer to the question of the sludge which 
remains in tanks of the Walshaw type. 
| several assertions made concerning it. 


There is, 


first of all, the statement that because the sludge 
| is digested in an aerated state, not only is a greater 
| volume of gas given off than would otherwise be the 


ease, but the bulk of the sludge is greatly reduced. 
| Then, again, it is said that the sludge when dried 


| is of a more earthy or loamy nature than is the sludge 


| produced by any other method; that the solids 
| separate from the liquid more readily, and hence that 
| the sludge is more easily dried ; and that on account 
| of its high nitrate and sulphate contents it is very 
valuable as manure. There is, in addition, the claim 
| that the noxious gases, such as H,S, being eliminated, 
| the sludge is never foul-smelling, either when being 
| dried or subsequently. We have not, ourselves, yet 
|}had an opportunity of investigating any of these 
claims, but the evidence at present available would 
appear to point to the fact that most of them, at 
| any rate, have a good deal to back them up. 

Among the engineers in this country are 
| interesting themselves at the present time in the 
production of power from sewage gas is Mr. John D. 


lg 
ik. 


who 


Watson, M. Inst. C.E., the chief engineer of the 
Birmingham, Tame and Rea District Drainage 
| Beard. During the current year Mr. Watson has 


read two papers—one before the British Association 
and the other at a meeting held in Birmingham in 
November of the Institution of Municipal and County 
on some interesting experiments which 
he has been carrying out at the Cole Hall works of 


There are 


plant. On his advice, the Board consented to the 
scheme being varied to admit of an attempt beiny 
made to drive the engine by means of sewage gas. 
Very little alteration was necessary and but litt): 
expense was incurred in defraying the cost of thi 
experiunent. 

The plant which he has installed is designed tv 
give 25 brake horse-power for a working period ot 
six hours per day. Its arrangement is shown diagram. 
matically in Fig. 4. The engine A which was made b\ 
the National Gas Engine Company, Limited, is 0: 
34 horse-power maximum, and it drives by belt 
5in. centrifugal sludge pump B made by the Un- 
chokeable Pump Company, which is intended t. 
pump the sludge from the sludge well C. There is « 
sludge digestion tank D, which is divided into twv 
equal halves by a dividing wall. There yet remain 
to be erected a small gas holder E without which i: 

| has been found impossible to keep the engine runnin: 
more than an hour and a-half to two hours consecu 
tively. The engine exhaust pipe is connected to two 
pipes of larger diameter, which pass from end to enc 
of the digestion tanks. In this connection, M: 
Watson remarks that at Satley it has been customary 
for years to inject live steam into the sludge during 
cold weather. It was originally intended to effect an 
occasional disturbance of the mass in the sludge tank 
by injecting compressed air, but as that was pot found 
altogether satisfactory, it interfered to a 
certain extent with the regulation of the mixtur 
supplied to the engine, arrangements are bging mack 
to effect the disturbance by means of compresse:/ 
gas taken from the top of the digestion tanks and 
contained in a holder F, an arrangement which wil! 
also serve to mix fresh charges of sludge with that 
already in the tanks. The engine is started by mean 


since 
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FIG. 5-GRAPH SHOWING HORSE-POWER HOURS 


his Board. There is no need for us to refer to Mr. 
Watson’s standing as a sewage disposal authority, 
nor to comment on the weight which anything he has 
to say on the subject carries. He has for a long time 
now employed at the Birmingham works an intensive 
fermentation process for rendering large quantities 
of sludge inoffensive without destroying its fertilising 
properties or lessening its calorific value. In a paper 
which he read some years ago before the Municipal 
and County Engineers he explained that during the 
digestion process the sludge appeared to be lighter 
than water, a phenomenon which, as he explained, 
is due to the solid matter being held up by gas formed 
in the course of the putrefactive change which takes 
place when organic matter is acted on by bacteria 
and their enzymes. He found, too, that the sludge, 
when in that condition, was more easily pumped than 
when it was fresh, and that the friction experienced 
in the process of forcing it through a cast iron main, 
5 miles in length, was lessened. He assumed that 
the comparatively frictionless propulsion of the 
solids through the main was probably due to reduced 
density in the sludge, and to an innumerable number 
of gas bubbles acting like so many ball bearings 
between the solids, thus tending to reduce the vis- 
cosity of the whole. 

In 1920 Mr. Watson happened to visit the Mutunga 
Leper Asylum, where, as mentioned in the previous 
article, Mr. James had carried out his experiment in 
driving a gas engine. Not long afterwards his atten- 
tion was drawn to the results which had been achieved 
in Australia with the Walshaw tanks, and it was the 
conjunction of the two which induced him—to quote 
from one of his papers—*‘ to try where it was possible 
to obtain equally successful results in this changeable 
unreliable climate of ours.” 

It so happened that the Drainage Board had some 





OBTAINED FROM COLE HALL SEWAGE GAS PLANT 


of compressed air from the receiver G. H is the 
jacket water cooling tank; JJ two relief valves ; 


and K the point from which gas is drawn from the 
tanks. and L L the sludge supply pipes. 

At the outset there will be noted several important 
differences between Mr. Watson’s plant and that of Mr. 
Walshaw. First, there is the fact that Mr. Watson 
only admits sludge—and not crude sewage—to his 
gas tanks. The sludge is taken from tanks in which 
it has already undergone a certain amount of sedi- 
mentation. Then, he does not aerate it beforehand ; 
in fact, he does not aerate it at all, nor does he pro- 
vide the non-return air valve which is one of the 
features of the Walshaw tank. In the experimental 
plant at Cole Hall there is, however, an air inlet valve, 
which is provided for safety purposes, and which 
comes into operation when the vacuum exceeds that 
due to 24in. of water. When the gas holder is pro- 
vided and weighted to give a slight “pull” on the 
tank, Mr. Watson thinks there will be less necessit) 
for this valve than there is at present, and, in his 
opinion, there is no need for the suction fan which is 
shown in the Walshaw tank illustrated in Fig. 3 in 
out last issue. Yet again the Cole Hall tanks are 
not divided vertically in the same way as are the 
Walshaw tanks. Each half of the Watson tank is 
a plain rectangular tank with no subdividing septum. 
Finally, there is no equivalent in the Walshaw plant 
for periodical agitation of the sludge, as is provided 
in the Cole Hall plant. 

Mr. Watson has courteously given us his reasons 
for the various dissimilarities which exist between the 
two plants. The Australian plant seems, he remarks, 
to aim at the. purification of the sewage and the 
generation of gas in one and the same tank. In his 
view, that is not practicable. He is convinced that 
the gas comes from the solids in the sewage, but in 
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saying that he does not wish to exclude the particles 
of solid matter found in the liquid. The aerating 
operation advocated by Mr. Walshaw has, Mr. 
Watson thinks, less to do with the generation of gas 
than with the effort to keep the supernatant 
water in the tank free from putrefaction. In saying 
this, he is, he remarks, conscious that sewage is so 
complex in its character, and varies so much in 
different places, that apparent contradictions are 
~ure to manifest themselves from time to time, but 
it will, he adds, be found almost invariably that that 
view is correct. He regards the Cole Hall experi- 
ment purely as an attempt to oebtan power from 
sewage sludge in a practicable manner ; the experi- 
ment is, he says, still immature, though it is in a 
distinctly hopeful state. 

Up till comparatively recently, for reasons into 
vhich we need not enter, the sludge available at 
(ole Hall was very watery, only containing about 
} per cent of dry solid matter Analyses of the 
vases obtained with sludge of that strength in Septem- 
ber and November respectively of this year are as 
viven below :— 


September. November. 

Carbon dioxide (CO,), per cent. 18.1 25.2 
Hydro-carbon (HC), per cent. #.2 i 
Oxygen (O,), percent. .. -. @.4 .. . 0.3 
Carbon monoxide (CO), per vent. 1.1 Ly a 
Methane (CH,), per cent. 33 998.513 -. 67.5 
Ethane (C,H,), per cent. ~» ace «, - 3.8 
Nitrogen (N,), percent. .. .. 3.2 4.2 

100.0 100.0 
B.Th.U.'s per cubic foot . 700.0 : .. 660.0 


The comparison between these figures and those 
viven for the average analysis of the Parramatta 
vases is instructive Taking the average of the read- 
ings of the two months, they compare with the Parra- 
iuatta figures as follows :— 


Parramatta. Cole Hall. 

Carbon dioxide, per cent... .. 14.0 . 21.65 
Hydro-carbon, per cent. . et Semit hi, ste OA 
Oxygen, percent. .. _ 1.1 0.35 
Carbon monoxide, per cent. .. ; 0.55 
Methane, percent. .. .. . 6.0. 72.25 
Ethane, per cent. ; . ~ 1.4 
Hydrogen, per cent. .. os. Se ; 
Nitrogen, percent. .. .. .. 16.9 .. 3.7 

100.0 100.00 
B.Th.U.'s per cubic foot . 600.0 . 675.00 


It is the marsh gas or methane which is the most 
important constituent for the purposes of power 
production, and it will be observed that the Cole 
Hall gas is richer in it than is that of Parramatta. 
Too much stress, however, should not be laid on the 
divergence, since the Cole Hall figures are only the 
result of the analyses of two samples of gas, and 
greater variation in the methane contents might 
well be met with in the yield of gas at those works. 
Still, as far as they go, the figures may be considered 
to be very good, especially having regard to the 
watery nature of the sludge and to the time of year 
in which the second sample was taken. The month 
of November was cold, but it is quite evident that 
sufficient heat was imparted to the sludge by passing 
the exhaust from the engine through pipes in the 
tank to maintain the activity of the bacteria. The 
Cole Hall gas, it will be noted, is of particularly high 
calorific value. 

Mr. Watson gives figures of the working of the 
plant between September 6th and November 3rd, 
a period of fifty-eight days. They are as follows :— 





Total amount of dry solid matter passed 


through the tanks Fe'D pigy 1 tons 
Average period of retention of sludge 6.4 weeks 
Average percentage of dry solid matter | 
in wet sludge... .. .. 3 per cent. 


Estimated amount of gas consumed by 
engine ‘ in "ome. 28. *2 25,000 cu. ft, 

The quantity of gas required by the engine is 
20 cubic feet per horse-power per hour. It is ex- 
plained that the total gas yield was, of course, greater 
than the amount indicated, but under present cir- 
cumstances it is not possible to measure the yield 
exactly. A certain amount was lost when recharging 
the tanks with fresh sludge, and also in making tests 
and alterations to the plant. Latterly, Mr. Watson 
has been able to charge his tanks with sludge con- 
taining 10 per cent. of dry solid matter, and, judging 
from the limited experience which he has, as yet, had, 
he estimates that a daily quantity of about 2 tons 
of such sludge will be required to provide an explosive 
zas capable of generating 25 brake horse-power for 
a working period of six hours ‘per day, or 150 horse- 
power hours. At the Cole Hall works alone the 
amount of sludge containing 10 per cent. of dry solid 
matter which is available per day is given as being 
80 tons, so that on the basis of Mr. Watson’s calcula- 
tion of 2 tons of the sludge producing 150 horse-power 
hours, the total daily power which should be avail- 
able at that disposal works alone is forty times that 
amount, that’is to say, 6000 horse-power hours, or 
1000 horse-power for a working period of six hours 
per day. We may here draw attention to Fig. 5, 
which shows a graph kindly furnished to us by Mr, 
Watson, in which the output of gas from the Cole 
Hall tank over a lengthy period is set out. 

On the important question of whether or not it 
would pay to go to the necessary outlay to use the 
large quantity of gas, which under suitable conditions 
can be obtained from sewage, Mr. Watson gives the 
following figures, although, as he says, there has 


really reliable data, 


Duty, 25 B.H.P. for a Daily Period of Six Hours. 


The cost of gas engine, engine-house, pump and pump well, 
being common to both plants, is iguared in the ceaparicen. 
The cost of labour, lubrication and repairs is also approximately 
equal, and does not appear in the comparison. 

fad 2 @ 4, 

Suction gas plant— 

Capital cost of suction gas plant of similar 
capacity, £300; annual charge on 
£300 at 10 percent... .. .. .. 30 0 O 
30} tons of anthracite at £3 per ton, 
allowing 1} 1b. per B-H.P. hour 91 lo oO 
i221 lo 0 
Sewage gas plant- 
Cost of constructing generating tanks, 
with compl equip of fittings 
and all pipe work, £600 at 7 per cent., 
repayable in twenty-five years : #2060 «(6 
Provision for gas holder, £500 at 10 per 
eent., repayable in fourteen years ., 50 0 6 
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Net annual saving in favour of sewage 
gas plans idee p.aiid 4d). 4 2 brome 
Probably, Mr, Watson adds, the sewage gas plant 
| can be cheapened when more exact knowledge of the 
| principles of working have been obtained. 
| In the foregoing articles it has only been possible 
| to refer in outline to the two methods of obtaining 
power from sewage gas, Quite a number of interesting 
| details has, perforce, had to be omitted. Enough 
| has been said, however, to show that this question 
is at length being taken up really seriously, and that 
| results, so far as they have gone, are eminently 
| satisfactory. 
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| Pulverised Coal as Fuel in the 
United States. 


| No. I.* 


IN spite of the inadequacy of the records and tests 
of the economical efficiency of pulverised coal—as 
noted in the previous article—the use of this fuel con- 
tinues to progress, even for large and important plants. 
It has been estimated that at the end of 1919 over 


| one hundred boilers were being fired with pulverised 


coal. Some of the advantages of this fuel over lump 


coal fired by hand or by mechanical stokers have been | 


stated as follows by Mr. Scheffler, of the Fuller system 
for burning pulverised coal. 

Troubles caused by poor coal are largely overcome. 
The coal burning system is more flexible. The com- 
bustion is smokeless and rapid. Stand-by losses are 
practically eliminated. Firing can be stopped) 
instantly. There is no clinkering. The system is 
applicable to any operations where heat fs required, | 
except those in which the ash might be detrimental | 
to the material. Less excess air is required for com- | 
bustion. Troubles arising from high temperature 
can be controlled. Practically all the combustible | 
constituents in the coal are consumed. A plant | 
equipped to burn pulverised coal is largely inde- | 
pendent of coal] dealers and the coal market, as it can | 
Operate successfully on the cheapest grade of coal | 
obtainable in the vicinity. 


hardly been sufficient experience as yet to obtain 


mined largely by the cost of the plant required for 
drying and pulverising. The extra investment thus 
entailed for the burning of pulverised coal has become 
@ materially less serious obstacle because the excessive 
price of coal has encouraged thorough investigation of 
any process which appears to promise greater effi- 
ciency and economy. These were the considerations 
which led the Milwaukee Company to begin the 
installation nearly three years ago of pulverised coal 
furnaces at its then existing plant, described in the 
former article. 

In a peper reviewing the features of this system, 
Mr. John Anderson, chief engineer of the Milwaukee 
Company, stated that it was necessary to pass the 
coal over a magnetic separator to remove bolts, 
spikes, nuts, pick points, and other specimens of 
“tramp” iron which might cause serious damage to 
the crushing and pulverising machinery. Unless 
coal was delivered in sizes smaller than }in. sereenings 
| @ crusher had to be employed to reduce the raw coal 
| to a size suitable for drying and pulverising. Drying 
was necessary to obtain the most uniform temperature 
conditions in combustion, for moisture checked the 
regularity of the flow of mixed fuel and air to the 
| burners. A rotary drier was used as a rule and 
reduced the moisture content to 1 or 2 per cent. In 

the pulverisers the coal was reduced to such a degree 
| of fineness that 80 to 85 per cent. would pass a 200- 
mesh screen. An auxiliary equipment for collecting 
and recovering the dust was of great importance in 
| securing the cleanest and most economical operation. 
| The cost of preparing the coal varies with the size 
| of the plant and the quantity of fuel handled, but 
ordinarily it will be between 25 and 50 cents per ton— 
| say, Is. to 2s. There is a wide field for reducing this 
cost, especially in the way of utilising the waste gases 
| for drying, in plants not equipped with economisers. 
| Another line of study suggested is the development 
| of a furnace design which will permit of burning a large 
| percentage of finely divided coal or a smaller amount 
of coarser material, the economy of this procedure 
lying in the fact that the pulverising machinery 
| consumes some 86 per cent. of the total electric energy 
| required for operating the machinery incidental to 
| the preparation of the fuel. 

Continuous and uniform operation of the pulveris- 
ing department is dependent largely upon the ability 
of the attendants to recognise and meet the varying 
properties of the coal supplied. The drying particu- 
larly must be changed promptly to deal with coal 
varying from a high percentage of fine to a high per 
centage of small nuts and with varying amounts of 
moisture, and still to deliver continuously a coal of 
uniformly low moisture content. Irregularities in-the 
drying process are likely to affect the entire coal 
cycle, and often have the result that the fuel feeding 
apparatus becomes clogged at points most readily 
affected by wet coal. 

Air taken through auxiliary inlets in the furnace 
front supplements that which carries the fuel, and 
this supplementary supply can be regulated by the 
damper in the chimney, this damper serving to control] 
the gas velocities through the boiler and therefore 
the volume of air drawn into the furnace. With coal 
and supplies easily adjustable perfect control of the 
fire is assured, and this fact is the reason why coal can 








The efficiency obtained with pulverised coal, | be burned so efficiently in pulverised form. Further, 
according to Mr. Scheffler, is practically the same with | with fuel finely pulverised, air can be made available 
fuel of all grades, provided that the coal is prepared | at once to each particle, so that combustion is rapid, 
properly. Only coals having an ash of low melting | complete and efficient as compared with coal in lump 
point will slag seriously, and slag does not form on the | form. 
tubes if the furnace capacity is not exceeded. Ina} A furnace burning pulverised coal can use widely 
properly designed furnace all carbon and combustible yarying grades of coal without a corresponding varis- 
material will be consumed. For starting a small | tion in economy, and even under heavy overloads thy 
wood fire can be used until the fire-brick is hot enough | boiler capacity is not affected by a change to an 
to support combustion. The Fuller Company has had | inferior quality of coal. Thus the combined efficiency 


no explosions in the furnaces, and where flare-backs | 
have occurred they were the result of ignorance or 
carelessness. Nor is there danger of explosion in a 
plant properly installed and properly managed. If | 
the pulverised coal in the storage bins should become 
ignited the only result will be a coking action, which 
may necessitate ceasing to deliver fuel to the bin. 

As far as the size of the plant is concerned, it appears 
that in general any plant using more than 100 tons of | 
coal daily could show a sufficient saving in cost of | 
operation to warrant the provision of a pulverised | 
coal equipment. If space be limited, the drying and 
pulverising apparatus can be placed conveniently in 
the upper floors of the power station. A boiler with | 
a@ combustion chamber properly designed, operated | 
twenty-four hours a day and burning 1200]b. per | 
hour of inferior bituminous coal containing 10 per | 
cent. ash, should not need cleaning more than once 
in eight hours. From 30 to 50 per cent. of the ash 
passes out of the chimney as dust, most of this being | 
so fine that it is carried away and does not form a| 
nuisance, but most of this dust can be removed by | 
collectors if it is objectionable. Boilers with tubes | 
placed vertically or nearly vertically are found to | 
require no more blowing out than if fired by hand or | 
by mechanica) stokers. Although more frequent | 
blowing is required in other types of boilers, this work | 
is simplified by the use of the soot blowers now in | 
general use. 

The advisability of adopting pulverised coal for 
generating steam at any particular point will be deter- | 
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of boiler and furnace does not decrease when the fuel 
is poor. With a stoker-fired furnace, however, the 
drop in efficiency is at a more rapid rate than the 
calorific value of the coal would indicate as normal, 
and in fact a point is rapidly reached at which proper 
combustion cannot be maintained. The operation of 
the pulverised coal-fired boiler, equipped with proper 
instruments, can be varied to take big fluctuations of 
load over very brief periods. Thus a heavy overload 
can be taken on or dropped off quickly by the adjust - 
ment of the air and fuel feeds and without the loss of 
fuel which attends similar conditions with a stoker- 
fired boiler. Losses caused by clinkering, cleaning 
fires and adjustments to variations in quality and 
size of coal are eliminated, while furnace conditions 
necessary to highly economical combustion are 
obtained readily. 

With regard to maintenance features, Mr. Anderson 
with an experience of over two years, is of opinion that 
the brickwork in a pulverised coal furnace will give 
as good service as that in a stoker-fired furnace, while 
the former has the advantage of eliminating all iron 
work in the furnace or near the high-temperature 
zones. Experience indicates that no large amount of 
maintenance of the pulverising plant is likely to be 
necessary, but at the same time there are opportunities 
for improvement in the reduction of the liability to 
trouble as well as in the increase of the maintenance 
economy. One limitation upon pulverised fuel insta! - 
lations is the size of boiler plant to be served. The 
adoption of the system is not considered advisable 
for a plant of less than 2600 brake. horse-power on @ 
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twenty-four-hour 0; 


| . 
perating basis. The reasons for | But with the increasing cost of coal and its lack of 


this limitation include the cost of machinery and its | uniform quality, together with present labour con- 
operation as compared with the amount of coal to be | ditions, the use of pulverised coal has become an 


pulverised daily. 

Referring once more to the Milwaukee plant, Mr. 
Anderson has stated that on the whole the applica- | 
tion of the pulverised coal system to the existing | 
boilers has been distinctly advantageous, while its | 
economy has been proved by the coal bills. The fire- | 
men prefer to operate this equipment rather than the | 
automatic stokers. It forms less scale and there is no | 
trouble from smoke or from soot on the tubes. In| 
ordinary furnaces high sulphur coal causes a destruc. | 
tive action on the tubes, and all steel equipment, but 
this trouble is slight in pulverised fuel furnaces 
because of the low moisture content of the coal as | 
fired. Freedom from explosions is attributed mainly | 
to careful handling and to the pains taken to see that | 
the coal is not pulverised to a fineness beyond what 
is necessary or dried to an excessive degree. 

Another case of the application of the pulverised 
coal system to an existing boiler plant is that of the 
Puget Sound Traction, Light and Power Company, 
at Seattle, on the Pacific Coast. A waste bank of 
culm from a local lignite coal contains some 225,000 
tons, and investigation showed that it would be 
economical to utilise this material and to abandon | 
oil fuel, the cost of which has increased considerably. | 
The culm has a fuel value of 7300 B.Th.U., with 25 per 
cent. moisture content, 28 per cent. volatile matter, 
26 per cent. fixed carbon, and 20 per cent. ash. Its 
cost is only about 7s, 6d. per ton delivered into the 
raw coal bunkers. The material is loaded into the 
tramway company’s cars at the mine and delivered 
at night to storage bunkers of 750 tons total capacity. | 
After passing through a crusher it is conveyed to 
a 350-ton concrete bin. 

From the bin the crushed coal is fed through 10in. 
pipes which have motor-driven paddles to ensure a | 
uniform and continuous flow. These pipes supply two | 
indirect-fired rotary driers of 7 and 10 tons capacity 
per hour, furnished with induced draught by turbine- | 
driven fans which discharge into the heads of eyclone | 
separators. They require about 1 ton of pulverised | 
coal fuel to dry 20 tons of raw coal. The dried coal 
passes through a magnetic separator for the removal 
of iron and is then carried by 12in. screw conveyors | 
to a concrete bin of 160 tons capacity. Four Fuller | 
pulverisers and a Raymond pulveriser are operated | 
by 75 horse-power motors and have an aggregate | 
capacity of 16 tons per hour. The Raymond pulveriser | 
is served by an exhaust fan driven by a 30 horse-power 
motor and delivers to a cyclone separator. No 
separators or dust collectors are used with the Fuller | 
mills, but excess air is removed by an induced draught | 
fan and delivered to the furnace. Screw conveyors | 
feed the pulverised coal to hoppers over the boilers, | 
from which it is delivered to the burners. | 

Pulverisers and driers are operated continuously. | 
The water tender takes charge of the feeders and the | 
oiler oversees the machinery. Twohelpers keep the | 
tubes clean by a steam jet and soot blowers, this | 
operation being performed every four hours. Three 
men remove ashes from the drier settings, clean the 
combustion chambers, and remove the ashes behind 
the bridge wall about once a week. Slag accumulating 
on the sides of the combustion chamber is removed 
at intervals of six to ten weeks. Extension furnaces 
or dutgh ovens were added to the boiler furnaces in 
order to give combustion chambers of ample volume. 

As another example of the application of pulverised 
coal, reference may be made to an electric tramway 
power station of the Philadelphian Rapid Transit 
Company. This plant—at Mount Vernon—supplies 
current for peak Joads, and with ordinary methods 
it involves considerable losses from banking and delays 
in getting the extra power delivered to the line. It 
had twenty water-tube boilers of 375 horse-power 
each, hand fired with anthracite coal, which formerly 
cost 12s. 6d. per ton delivered. The output capacity | 
is 10,000 kilowatts. 

According to a statement by Mr. Rau, power | 
specialist of the company, automatic stokers did not | 
promise any improvement, and oil fuel was considered | 
as a means of reducing the above-named losses and 
delays. But the present prices of oil are prohibitive, 
and after further consideration it was decided to 
adopt the pulverised fuel system, which has the same 
operating advantages as oil and is independent of any 
selected grades of coal. Tho equipment is of the 
Quigley type. Coal delivered by hopper-bottom rail- 
way wagons is passed through a crusher and magnetic 
separator and then delivered to a rotary drier, from 
which it passes to two Raymond pulverisers, each 
capable of reducing three tons of coal per hour to such 
a degree of fineness that 95 per cent. will pass through 
a 150-mesh sieve. 

Coal, culm, or anthracite can be used, only the 
cheaper grades being purchased. The labour cost 
will be less than that required with automatic stokers, 
and there will be but a low cost for maintenance of 
the burner apparatus. A saving of 3000 tons of coal | 
annually during banking periods is expected. Mr. Rau 
thinks it doubtful if pulverised coal can be burned | 
with greater efficiency than bituminous coal of high | 
quality. With éfficient furnace equipment and under 
pre-war conditions there were no special advantages | 
sufficient to offset the additional cost of pulverising. | 
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' economical as 


as @ practicable consideration. 
At the Mount Vernon plant the saving is expected to 
be sufficient to cover the cost of installing the pulver- 
ised coal system within two years. 








The Institution of Civil Engineers. 


(1) “DEEP-WATER QUAYS: GENERAL CONSIDERA. 
TIONS OF DESIGN.”* 
By Exvest Larnam, M, Inst. C.F. 





‘LuE paper is restricted to experience on the river Thames 
and its estuary and to 1 considerations of design 
governing the construction of deep-water quays. It is 
divided into two sections, ing first with structural 
considerations, and secondly, with the question of berthing 
facilities. Present-day costs are referred to as one of the 
principal factors governing design, and existing 
deep-water quays in the Thames are cited. 

The relative advantages of open piled structures and 
quays designed on the “ cylinder "’ system are discussed, 
and examples are referred to, the “ cylinder ’’ system in 
genera’ being preferred by the author. The driving of 

ed Oregon timber piles is dealt with, and details of the 
tish joint and “set” are given. ‘The difficulties of con- 
structing cylindrical piers in deep water are referred to, 
and the general outline of a deep-water quay now under 
construction at Thames Haven, Essex, is illustrated. The 
question of berthing facilities is raised, especially with 
regard to the difficulties of mooring big ships in tidal 
waters where there is a considerable range of tide. 

The relative advantages of a jetty and aolphins and a 
continuous quay are reviewed and discussed. The author 
points out that on a continuous quay face constant atten- 
tion to mooring ropes is necessary, and an actual example 
of the mooring of a 12,000-ton ship in the Thames estuary 
is illustrated. The suggestion of a compromise between a 
jetty and dolphins, and a deep-water quay, is thrown out, 
and such a design now under course of construction is 
given in general outline. 

The author concludes by referring to the necessity of 
constant observation and careful dredging at berths where 
relatively small ships are only partially water-borne at 
low water, calling attention to the considerable expendi- 
ture involved by the straining of such ships when they 
touch a hard and uneven bottom. 


(2) “ THE STABILITY OF DEEP-WATER QUAY WALLS.”* 
By Francis Ernest Wentworts-Saeitps, M. Inst. C.E. 
The author points out that, in spite of all that has been 

written on the subject, no g l a, ent has been 

reached as to the best way of estimating the forces and 
resistances acting on a retaining wall with earth backing 
and on an earth foundation. The solution of such problems 
is so unsatisfactory that many engineers discard their 
calculations, even when they have made them, and trust 
to their judgment in deciding whether a wall as designed 
will be stable. This is especially true of deep-water quay 
walls, whose problems are quite different from those of 
land walls, owing to the presence of water which creeps 
underneath and behind them. 

A quay wall may be considered as acted upon by certain 





+ outward horizontal forces, such as the lateral pressure of 
' backing, &c., which must be balanced by inward horizontal 


forces, such as the of water in front of wall, the 
lateral resistance of earth in front of the toe, the resistance 
due to friction at the base, &c. It is also acted upon by 
certain vertical forces, of which the downward forces, such 
as the weizht of the wall, &c., must be balanced by the 
upward forces, such as the upward pressure of water and 
earth beneath it. Moreover, the sum of the moments of 
all these forces about any point must be zero, or the 
wall will overturn. As regards the outward forces, the 
most important is the lateral pressure of the earth back- 
ing, for estimating which engineers generally use Rankine’s 
formula. Mr. Crosthwaite’s experiments show that to 
obtain accurate results with sand the valus of g should be 
greater than the angle of re; , and Mr. Bell has shown 
that the formula needs modification in the case of clay. 
If the backing is flooded, it is suggested that the intensity 
of its pressure should be estimated as that of water, 
whose free surface is at soakage level, or of the earth 
alone, whichever is the greater. Loads on the quay are 
genty taken at about 2cwt. per square foot, and 

eavy point loads may be regarded as dispersed over a 
certain area. The pull of a ship on the bollards may 
also be considered as dispersed over a certain longth of 
wall. 

As regards the inward forces, it seems right to include 
the pressure of water in front of the wall at its lowest level. 
Rankine’s formula is generally used for estimating the 
resistance of the earth in front of the toe, but here again, 
in the case of sand, g has probably a higher value than the 
angle of repose, and clay calls for a modification of the 


formula. It secrns doubtful whether water overlying the | 


earth in front of the toe can be considered as increasing 
its resistance. A sloping base to a wall would appear to 
produce an inward resistance. As regards friction between 
the wall and the earth beneath it, this is generally obtained 
by deducting the other inward forces from the outward 
forces. The result ought to be definitely less than the per- 
missible friction, which is usually estimated by multiplying 
the weight on the base, less the upward pressure of water 
under it, by a suitable coefficient. Such coefficient in the 
case of clay may be little or nothing. The vertical down- 
ward forces are generally assumed to include all materials— 
masonry, earth and water, directly over the base. The 
friction between the backing and the back of the wall is 
usually ignored, though in certain cases it may come into 
play. Tho upward vertical forces are generally to 
include pressure of water under the base due to a head equal 
to the height between the base and the lowest water level. 





© Official abstracts of papers read at the ordinary meeting of 
the Institution on Tuesday, December 13th, 1921. 


The friction between the toe and the earth in front of it is 
commonly ignored. The remaining force, which is tho 
upward resistance of the earth under the wall, is found by 
deducting the other upward forces from the downward 
forces. en by taking moments of all forces about any 
point, the position of the resultant of this earth resistance 
can be found, and hence its greatest intensity. This again 
should be definitely less than the permissible resistance or 
bearing power of the earth, which is estimated in various 
ways, and in many cases can be determined by experiment. 

Some devices for stabilising a wall, such as widening or 
deepening it, stepping its back, lengthening the toe, remov-. 
ing of the backing, are considered from the standpoint 
of theory and of experience. It is suggested that as there 
is now a large amount of information available about the 
behaviour of quay walls under various conditions, such 
information should be collected and analysed, with a view 
to laying down satisfactory rules for wall design. 
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CAST IRON RESEARCH. 





Tue following report has been issued by the Cast Iron 
Research Association :— 

During the month of November members have sought 
advice on a number of problems the majority of which 
are of common interest to the industry. In the matter 
of cupola practice the questions of correct fluxing slags 
for de-sulphurising purposes, of extraordinary addition 
to the slags of de-sulphurising agents, the influence of 
fluxes on cupola erosion and iron losses, have been dealt 
with. Aid has been sought in the correct apportioning of 
charges of differing types of pig iron, in the best methods 
for the elimination of sulphur from impure sgrap, and in 
determining the-limit of melting fatigue through repeate:! 
re-melting. 

Abnormal fractional (sic) and abrasional (sic) wear in 
gearing and piston rings, and difficulties in chilled castings 
have been investigated and correct mixtures and analyses 
8 ted. Where sand mixtures or preparation of the 
mould have led to defects in cases submitted, examination 
of the sands has been made and modifications sugyeste«! 
to overcome such defects. Further work has been don 
in the sand research problem and is in progress. Tho 
manufacture and treatment of annealed cast irons for 
high-speed machining has had attention, and investigation 
on the reason for serious defects in certain ty of large 
engines and machine castings are still being continued. 
Further data have been accumulated for the research on 
“ shrinkage and draw hole’ phenomena and towards the 
pig iron grading problems. 

Generally, as in the previous reports, the difficulties 
brought before the Director for assistance have ver) 
materially enriched the records of the Association, and 
have pointed the way to fresh avenues of investigation and 
research. 





ELECTRIFICATION OF ITALIAN RAILWAYS. 


Ir is announced from Rome that a report has been lai! 
before the Senate relating to the authorisation given to the 
Railway Administration to raise a sum of 440 million lire 
for special works. At the present moment electric traction 
is employed on 559 kiloms, of line with a length of rails 
aggregating 1045 kiloms. The complete electric plant 
is about to be put into operation for the whole Ronco line. 
thus completing the electric equipment for the entire 
Turin-Rome line. The electrification of the direct lines 
Ronco-Arquata-Tortona, Tortona-Novi, Voghera-Bivio 
Bormida and Genoa-Ovada-Alessandria has been begun 
It is hoped to complete very shortly tho electrification of 
the Rome-Tivoli and the Rome-Anzio-Nettuno lines, after 
which the works for the electrification of the direct Rome- 
Naples line will be pushed on. Thus at the beginning of 
1923 another 500 kiloms. of electrifiod lines may be com 
pleted with 1370 kilome. of rails. 

But since the electrified lines would be useless without 
electric locomotives, and the construction of the latter 
takes from eighteen to twenty-one months, the Railway 
Administration has been obliged to give orders already. 
beginning with one for 111 locomotives, at a total estimated 
cost of 165 million lire. Some of these locomotives will be 
used to complete the equipment of the lines already in 
use, and the remainder will serve for those in course of 
electrification. The proportion of the 111 locomotives, 
however, destined for use on the lines to be electrified by 
the beginning of 1923 is considered insufficient by the 
Railway Administration owing to the great impulse given 
recently to the work of electrification. In view of thi» 
insufficiency and the time required for construction, the 
Government has deemed it necessary to authorise the 
Railway Adroinistration by a decree law to raise 169 
million lire for the acquisition of 120 additional electric 
locomotives. 





AccorpINnG to the Board of Trade returns, the value 
of the railway material exported during the ten months 
ended October 31st last was as follows, the corresponding 
figures for 1920 and 1919 being added in brackets :— 
Locomotives, £6,594,963 (£4.407,201, £1,120,025); rails, 
£2.429,468 (£2,144,720, £1,570,913) ; carriages, £1,322,379 
(£1,411,838, £395,420); wagons, £4,979,776 (£4,752,725, 
£1,483,917); wheels and axles, £1,456,632 (£1,566,002, 
£594,553); tires and axles, £1,107,752 (£1,124,491, 
£748,374); chairs and metal sleepers, £1,119,361 
(£1,019,459, £294.427); miscellaneous permanent way, 
£2,242,652 (£1,944,361, £639,237) ; total permanent way, 
£8,581,597 (£7,907,991, £2,535,036). The weight of the 
railsexported was 122,702 tons (107,703 tons, 97,752 tons), 
and of the chairs and metal sleepers, 46,541 tons (47,337 
tons, 20,366 tons). Locomotives to the value of £187,034 
were shipped to India during October, and of £114,340 
to South Africa. Rails to the value of £69,190 were ex- 
ported to India, of £65,073 to the Argentine, and of 
£25,221 to South Africa, 
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Railway Electrification. 


By Sir VINCENT L. RAVEN, K.B.E., M. Inst, C-E., 
M.1. Mech. E.* 


No. 1, 


ApMITTEDLY, the practical experience of locomotive 
engineers in this country has been almost exclusively 
confined to the steam locomotive, and for that reason it 
would probably be well to enumerate in the first instance 
the mechanical limitations and disadvantages which, every 
engineer will agree, exist in the steam locomotive, and 
which, it may be argued, are overcome to a very con- 
siderable extent by the adoption of the modern and more 
up-to-date system of electric traction. 

The mechanical disadvantages of the steam locomotive 
may be briefly summerised as follows :— 

The locomotive being a complete independent 
unit, its power cannot be greater than the capacity 
of the boiler. 

To increase the boiler capacity obviously im- 
plies increased dimensions and weight, both of 
which offer grave difficulties in regard to clearances 
and strengthening of bridge structures. 

It is known that on many ra:lways in Britain the 
limit of weight has been reached, and further develop- 
ment of power is only possible at enormous expense. 

The boiler, cylinders, valve gear, crank shafts and 
all reciprocating parts are costly to maintain. Turn- 
tables, fuelling plant and water supply appliances 
must be provided. 

The cab is small and open to the weather, involving 
discomfort to the locomotive crew. 

The locomotive radiates heat and uses coal all the 
time steam is up, that is, during many hours when it 
is doing no work and either standing by or coasting. 

The wear and tear of the locomotive on the track 
is considerably increased by the impossibility of 
accurately balancing the reciproceting parts. 

The case for the electric locomotive may be set out by 
the brief statement that it is not hampered by any of 
the above-mentioned objections. In addition, one might 
point out that it possesses other important qualifications, 
such as :— 

Simplicity of mechanice| construction and operation. 

Increased power of acceleration. 

Higher scheduled speed due to the possibility of 
heavy short - period overloads, resulting in more 
frequent service and increased use of existing tracks. 

Uniform turning effort resulting in Metter Thater of 
adhesion at starting and on gradients. 

Absence of all reciprocating movement and accurate 
balance of all rotating parts. 

Facilities for driving from either end of a locomo- 
tive. 

Accessibility of mechanical and electrical parts. 

Better accommodation for locomotive crew by 
reasons of increased cab area and by closing in and 
heating the cab. 

Possibility of coupling two or more locomotives 
together under the control of a single driver. 

One essential difference in operation between an electric 
and steam locomotive, where the former can show a very 
definite advantage, lies in the preparation and setting 
by of the locomotive. 

An electric locomotive is always available for service 
at a moment’s notice, since the electric motors only 
require that they should be kept clean, lubricated and 
provided with brushes in order that they may be always 
ready for immediate use by simply connecting them to the 
distribution line. When the day's work is over, nothing 
has to be done except ordinary examination, oiling and 
cleaning for next trip. 

On the other hand, the process of preparing a steam 
engine for duty involves considerable time and labour. 
About three hours before the driver and fireman ¢ome on 
duty, the steam raiser has to make up and light the fire 
ana attend to it until the driver takes charge, after which 
it takes the driver and fireman about sixty minutes to 
complete the preparation of the engine for its day’s work. 
While the engine is at work, water and coal have to be 
taken, and very often the fire has to be cleaned and made 
up. After the day’s work is finished, the fire has to be 
thrown out and fire-bars cleaned, smoke box ashes to be 
thrown out of the smoke box, and the tubes have to be 
cleaned by compressed a'r. The top of the brick arch 
has to be cleaned down, and the brick arch itself has to be 
renewed frequently. About every sixth trip, the boiler 
washer has to clean the boiler to keep it fit for producing 
steam. The boilersmith has to examine and renew the 
lead plugs and attend to leaky tubes and many of the 
other small repairs to the boiler in order to enable the 
engine to run its stipulated mileage. The shed fitters have 
a large number of working parts to keep in order which have 
no corresponding part on an electric locomotive. 

Then, again, when the electric locomotive has been put 
into service it can remain at work continuously for at 
least twenty hours in every twenty-four, as the lubrication 
and the small amount of cleaning that is necessary for the 
electrical equipment can be given by the crew at wayside 
stops, during reunning and between trips. 

It may be contended that the driver will be fully occupied 
during running in watching signals and controlling speed, 
and will not be able to attend to these small items; but 
it must be remembered that, although a second man is 
not required in the operetion of an electric locomotive 
it has so for not been usual to’ allow one-man operation. 
This means that the second man in the cab will have plenty 
of opportunity to attend to cleaning and t of 
all parts where this can be done without interfering with 
the running. . wed 

Therefore, an electric locomotive need only go into the 
sheds in the ordinary way for cleaning and inspection of 

j brake blocks and certain of the less accessible parts between 

tne frame. On the steam engine, however, the boiler, 
fire and smoke box, in addition to the much larger number 
,of mechanical parts, such as cylinders, valves, link motions, 
&c., are responsible for a considerable amount of time 
taken up in examination, and attention which . might 
otherwise be utilised for hauling traffic. 


* Abstract of @ paper read before the North-East Coast 
lastitution of Engineers and Shipbuilders. 
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Here it should be said at once that although the electric 

locomotive may be capable of remaining in service for a 
longer period of the day than the steam locomotive, it is 
not possible to obtain the full advantage due to this 
feature without adopting some system of “ pooling.” 
It is evident that the crew of the electric locomotive, even 
though their duties are very much lighter than those of the 
crew of a steam engine, cannot remain at work for a 
longer period, owing to present-day regulations. This 
might be held to neutralise to a large extent the particular 
advantage of the electric locomotive, but it would seem 
on examination that the objections which are made to 
“ pooling ” of steam engines do not bold good in the case 
of electric locomotives. Due to the simplicity of control, 
in the case of the electric locomotive, there is no objection 
to “ pooling,” and so full advantage can be taken of 
their capacity for working longer hours. 
| In addition to this, since the only requirements of the 
| electric locomotives in the ordinary condition of service 
| consist of cleaning and adjustments carried out in the 
ordinary routine inspection, it is possible when some occa- 
sional derangement of schedule occurs to keep these 
| engines in continuous service for two or three days, by 
|omitting the cleaning and routine inspection for that 
period. This advantage applies particularly to the case 
| of the electric shunting locomotives, which are frequently 
kept in service for six days continuously. 

The following examples may be quoted to illustrate 
the possibility of utilising this advantage of the electric 
locomotives :— 

(a) On the Chicago, Milwaukee and St. Paul line 
passenger locomotives run through from Harlowton 
to Avery, a distance of 440 miles. When the gap 
between Avery and Othello is electrified the same 
engine will run through from Harlowton to the 
Pacific Coast, a distance of about 850 miles. 

(6) On the Norfolk and Western Railroad in the 
last six months of 1918 the average mileage worked 
by each of twelve electric locomotives was 22,250, 
some 3700 miles per month, compared with steam 
engines on the same line which worked some 1500-1600 
miles per month. The average engine hours worked 
per day were eighteen to twenty in the last six months 
of 1919. 

(c) On the New York, New Haven and Hartford 
Railroad the average mileage worked per day by 
electric locomotives is shown on the following table. 
These figures are very high as compared with steam 
practice. 





York, New Haven and Hartford Railway.—Average Mileage 
Worked per Day by N.Y., N.H. and H.R. Electric Locomo- 
tives compared with N. E.R. Steam Locomotives. 


Neu 


Passenger. Goods. Shunting. 

All locomotives 

September, 1915 183.63 105.88 113.01 

April, 1919 201.30 81.61 98.84 

N.E.R., 1919 .. 51.58 46.11 80.53 
Serviceable locomotives— 

September, 1915 214.98 122.96 129.15 

April, 1919 229.40 103.50 112.96 

N.E.R., 1919 .. 91.84 61.50 101.27 


(d) On the North-Eastern Railway the result of the 
Newport and Shildon working between 1914 and 1920 
is in accordance with the following statement :— 


Newport and Shildon Electrification. 


Wagon miles 
per train 
engine hour. 


1920. 


Wagon uules 
per train mile. 


Train miles 
per train hour. 





1914. 1920. 


1914. 1920. 1914. | 

Steam. | Elec. Steam.| Elec. Steam.) Elec. 
January 6.3 7.9 45 54 203 358 
February 6.3 8.6 44 55 204 390 
March 6.6 8.6 43 54 206 386 
April 6.4 9.0 43 53 202 390 
May 6.5 9.3 44 51 206 385 
June 6.7 8.8 43 53 211 377 
July 6.4 9.3 45 52 214 390 
August | 6.6 8.5 43 | 53 210 | 367 
September ..| 6.5 8.8 45 | 52 212 | 367 


I have also taken out some figures for this branch show- 
ing the mileage run by the electric engines to day, which 
is 116 train miles per day per engine in traffic, as compared 
with 55 for the steam engines in 1914. 

The working of a steam engine depends to a laige extent 
on the skill of the crew in attending to the fire and the 
water level, and in looking after a large number of mecha- 
nical parts, and generally nursing the engine so as to get 
the best out of it. The working apd condition of an 
electric locomotive is not nearly so dependent upon the 
skill of the driver and his assistant. Full power is always 
available, and the power and speed which can be developed 
at any moment are only limited by the initial design of 
the electrical equipment and by the mechanical con- 
struction. 

The limitation of boiler capecity in the case of a steam 
engine combined with the different characteristics of 
steam and electric locomotives gives the latter an additional 
advantage iv the question of speed on gradients. As the 
governing factor in the power of a steam engine is the 
capacity of the boiler, which is practically a fixed quantity, 
the horse-power output of the locomotive is approximately 
constant over a wide range of speed. In other words, the 
maximum pull of an electric locomotive can be maintained 
until a certain definite pre-arranged speed is attained ; 
whereas a steam locomotive can only exert its maximum 
pull at the moment of starting, after which the pull ‘s 
reduced as the speed increases. In the case of our 0-8-0 
mineral engines, the reduction in the maximum pull is 
about a quarter of a ton for each mile per hour that the 
speed is increased. So that if the maximum pull at the 
moment of starting is 13 tons, the maximum pull when the 
engine is going at twelve miles per hour will be 10 tons. 
Thus the speed of the train falls to a marked extent 
whenever the train has to climb a gradient. This reduc- 
tion of speed on a. ient is not nearly so marked in the 
case of the electric locomotive, for there being no similar 
limitation to the amount of power available, the relation 


higher output from the power supply system. ‘Thus, 
when determining the initial characteristics of an electric 
locomotive for a given service, the speed up the ruling 
gradient can be fixed at any desired value; and since 
the efficiency is practically constant over a wide range of 
load, the speed on the level can be maintained at the same 
value, if desired, without loss of efficiency. In comparison 
with the steam engine working, where the « is greatly 
reduced on a gradient, this enables a much higher average 
8 to be maintained over the whole line, which 1s 
equivalent to saying that with electric working the genera! 
average speed can be considerably increased without any 
increase in the maximum speed. 

If other factors, such as draw geer and braking facilit.cx« 
permit, this characteristic of electric locomotive operation 
would allow goods trains to travel at an ave! speed 
more nearly approaching that of passenger traffic. The 
result of this would be a more regular flow of traffic over 
the line and the necessity for side-tracking the goods 
trains to allow passenger trains to pass would be reduced. 
It is a fact that a higher general average speed of travel 
increases the total capacity of the line. 

A further advantage which can be obtained owing to 
this increased average speed of travel is better traffic 
working. In dealing with the traffic carried, a greater 
number of trains can be run, and these trains complete 
their journeys in less time than with steam working, thus 
enabling better use to be made of the available rolling 
stock. is is particularly true in the case of goods wagons. 
The percentege increase in the speed will be greater in the 
case of the goods than in the case of the passenger trains, 
and so the saving in wagons, due to the increased mileage 
which wagons will be able to work annually, will be par- 
ticularly striking. 

Partly as a result of the increased average speed, and 
partly as a result of the longer time that electric locomo- 
tives can be kept in service as compared with steam engines, 
a considerable saving can be effected by electrification in 
the total number of engines that are required to deal with 
any given volume of traffic. As an example of the saving 
of locomotives, the following table may be given showing 
what has been done on the Chicago, Milwaukee and St. 
Paul Railway :— 


Chicago, Milwaukee and St. Paul Railway.—Steam Locomotives 


replaced Electric Locomotives (Missoula and Rocky 
Mountain Divisions). 
Passenger. Goods. Shunting. Total. 
Number, steam 19. 85 ‘ a liz 
electric .. 12 30 3 45 
Average steam tons 164 188 106 — 
Weight electrictons 269 .. 257 SD «- -- 
Total steam tons .. 3,120 .. 16,000 848 .. 19,968 
Weight electric tons 3,230 7,720 190 =~... 11,140 


Mr. Beeukes, the electrical engineer to the railway, has 
estimated from actual records that electrification has 
enabled about 30 per cent. more tonnage to be dealt with 
in about 80 per cent. of the time formerly required under 
steam operation, which means an effective increase in the 
capacity of the line due to electrification of 32.5 per cent. 
These figures give some idea as to the effective increase 
in the capacity of the line due to electrification. 

Due to its uniform turning efforts, the electric locomo- 
tive has a further advantage when starting trains. In 
the case of the electric engine, the increase of the effort 
at starting above the normal effort is greater than in the 
case of the steam engine, and can be kept up for a longer 
tame. 

lf an electric engine stands for an hour on an up gradient 
there is no reduction in its maximum pull, When a 
steam engine stands for some time the cylinders are 
cooled, and the engine cannot exert its maximum pull 
until they are heated to about the temperature of the 
entering steam. It has been observed that this reduction 
of pull due to cooled cylinders is as much as 25 per cent. 
As there is no necessity for taking in water for electric 
locomotives—with the exception of the small quantity 
that may be required to steam heat existing passenger 
stock in certain cases—it is unnecessary to provide 
either water columns or poy on on lines designed for 
electric operation. Similarly, there is no need to provide 
coaling stations, coaling plant or ashpits for electric 
ions. “Again, electric locomotives are designed for 
double end driving, and there is no need for turntables or 
the deleys in turning engines. Thus, in these items time 
can again be saved ana added to the useful working time 
that the engine is in service. Further, because the electric 
locomotive requires no attention whatever while lying by, 
@ saving can be effected in the crew's time, since it is 
unnecessary for an electric locomotive to be in charge 
of the crew while it is lying over. It can be locked and 
left in a safe place. In the case of a steam engine the 
time occupied in ineffective locomotive duties is over 
25 per cent. of the total enginemen’s time, as shown by 
the Ministry of Transport’s figures for North-Eastern 
engines 

A very serious disadvantage of steam operation is that 
the steam engine radiates heat and uses coal all the 
time that steam is up, that is, during many hours when 
it is doing no work, and either standing by or coasting. 
On the other hand, the electric locomotive uses no power 
whatever—except for lighting and heating the cab— 
unless actually running and doing work. It is quite 
evident that for this reason electric operetion makes 
possible a very considerable saving in fuel as compared 
with steam operation. This saving is all the more import- 
ant in proportion as the duty performed by the engine is 
the more intermittent, especially since the electric loco- 
motive has a much higher efficiency when only partly 
loaded than the steam engine. 

It has been shown that a saving is effected due to less 
consumption of power in idle time, but the main fuel saving 
which can be introduced by electric operation is due to 
the very much more efficient combustion of the fuel that 
can be obtained under the boilers of modern .coal-fired 
power stations than is obtained by burning - relatively 
small quantities of coal on the individual engines, 

The figures at the top of the next column were compiled 
for the Rocky Mountain Division for steam operation. 
during October, November and December, 1915, and,for 
electric operation on the same division during the same 
months in 1916, ie 
From the figures in this tabie it is clear that one unit of 





between speed and tractive effort is quite different, and 
the demand for greater tractive effort is supplied by a 








electrical energy delivered by the power company to the 
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railway company’s line does the work of between 6 Ib. 
and 7 Ib. of coal on steam locomotives. It is well known, 
station, a unit of electricity is | and American Institute of Electrical Engineers at New 
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produced with less than 2 Ib. of coal. 
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echanical Engineers 


- pa 
meeting of the American Society of M 
York, on October 22nd, 1920, Mr. Armstrong, chairman 


Chicago, Milwaukee and St. Paul Railway.—Comparison between Coal used for Steam Working and Energy Purchased. for 











Electric Working. 
October. November. | December. Average. 
U __--——- -—- — -_-— 
1915. | 1916. | 1915. | 1916. | 1915, 1916. | 1915. | 1926. 
Steam. Electric. | Steam. | Electric.| Steam. |Electric., Steam. | Electric. 
Passenger traffic— pe ee vel mamguevhpe 
Units purchased per train mile -- 30.3 27.4 —'*T 29.9 29.1 
Pounds of coal used train mile 171 ~ 201 193 188 
Ratio, pounds of coal per unit 5.63 7.34 6.46 6.46 
Freight traftic— | 
Units purchased per 1000 gross ton-miles .. 37.4 ~ 39.1 —_ 42.0 30.4 
Pounds of coal used per 1000 gross ton-miles 247 - 294 -- 291 - 276 - 
Ratio of pounds of coal per unit .. ary 6.61 7.52 6.93 7.01 


This is the result obtained on a railway which is excep- 
tionally well suited to electrification owing to the nature 
of the line, which passes over two or three ranges of moun- 
tains ; but although an equally good result is hardly to 
be expected on a railway such as the North-Eastern, 


where the greater part of the line runs over fairly flat | 


country, the saving in fuel that would be realised on this 
line would still be very substantial. Careful calculations 
show that as a result of electrification the weight of the 
low-grade coal that would have to be burned in the modern 
electric power station, from which energy would be taken 
for working the traffic electrically, would not be more than 
40 per cent. of the weight of high-grade coal used on steam 
locomotives to do the same work. On this basis, if we 
take the North-Eastern coal consumption in 1919—which 
was 921,480 tons—we find that if electric working were 
substituted for steam there would be a saving of about 
550,000 tons per annum, and a further saving would 
be effected due to the fact that the low-grade fuel would 


be substantially cheaper than the high-grade locomotive | 


coal, 
In addition to this, a large proportion of the stand- 
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of the Electrification Committee of the General Electric 
Company, gave the following table of electric locomotive 
maintenance for the year 1919 :-— 


Electric Locomotive Maintenance Data for 1919. 


Chie 





ago, Butte, 
New York|Mil A d 
Central | and St. ‘and Pacific 

| Railroad. | Paul Rly. | Railroad. 
No. of locomotives owned 73 | 45 28 
Locomotive weight, tons 118 | 290 N4 
Annual mileage... .. —. ./1,946,879 | 2,321,148 | 566,977 
Cost of repairs per mile, cents} 6.39 | 14.65 6.48 


As compared with these figures, Mr. Armstrong gives the 
| present cost of maintaining a 2-8-8-2 “ Mallet” steam 
| engine at 60 cents per engine mile, without intluding 
many miscellaneous charges not shared by the electric 
locomotive. 

On the Newport and Shildon line, a comparisoty of costs 
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FIG. 1—COMPARISON OF STEAM AND ELECTRIC LOCOMOTIVES 


by fuel losses inherent in steam engine operation may 
be eliminated in electric operation. To gain some idea 
of how great this saving may be, an analysis was made of 
certain heavy gradient runs on the Chicago, Mil ke 
and St. Paul Railway made by steam operation, in which 





it was found that the stand-by fuel losses amounted to | 


27} per cent. of the total coal burned. This saving of 
fuel burned on the steam locomotive has an additional 
value from the traffic point of view in addition to the 
actual saving in the cost of fuel, for the coal that is saved 
would have had to be carried over the line to a number of 
engine coaling depdéts. 

With electric operation, a much smaller tonnage of coal 
has to be carried over any line—for the same traffie-—and 
this quantity is carried to fewer unloading points, namely, 
the power stations. This results in the clearing from the 
line of a number of local trains. A number of wagons will 
also be set free which, with steam operation, would have 
to be employed in carrying coal. In the example quoted 
previously, where the calculated savings were given, 
resulting from the electrification of a certain section of 
lime, it was estimated that there would be a saving of 
ninety-three 40-tou wagons due to the reduction in fuel 
consumption. 

On lines where the gradients are long and severe, the 
equipments of electric locomotives can be arranged for the 
generation of power, so that when a train is descending a 
gradient the motors become electric generators and return 
power to the distribution system, and in eo doing produce 
a retarding force, holding the train on the gradient without 
the use of the mechanical brake. 

The regenerative braking may be a very definite advan- 
tage in certain cases of lines where heavy gradients occur, 
and. it is peculiar to-electric tion, no similar effect 
being possible with steam. working. - ’ : 

Resujting from the experience which has been obtained 


of electric locomotive operation in America, it can be 
definitely “stdted that electrie locomotives show 4 -con- 
siderable advantage over steam engines in the cost of 





I have gone into the matter carefully with the figures 
obtained in regard to the Chicago, Milwaukee and St. Pau! 
Railway, and it appears that the cost of coal on the loc. 
motives is 40 cent, greater than the cost of the power 
delivered to the locomotives, all expenses in connection 
with generation, transmission, conversion and distribu. 
tion being included in the cost of power, together with 
capital charges and depreciation. ore, when this 
is taken into consideration, it would appear that the 
comparison of cost of maintenance, as has been shown 
between the two types of locomotives, is, at any rate, a 
fair one. In the case of the North-Eastern Railway i: 
can be shown, as mentioned above, that the cost of cou! 
and water on the locomotive will balance the cost of the 
power delivered, including all the expenses before men 
tioned. 

It will be seen that an additional saving of 40 per cent 
is shown on the Chicago, Milwaukee and St. Paul ilway, 
but this can be accounted for. The power supply is 
almost entirely generated in hydro-electric stations, and 
the water power resources consequently reduce the cost 
of the power delivered to the locomotives. Even though 
these costs for the North-Eastern Railway balance, tho 
advantages gained by electric motive power increasing 
gross earnings and decreasing operating and maintenance 
expenses are sufficient to guarantee the adoption of 
electrification. 

Wherever it may be necessary to have recourse to double 
heading, this can be more easily and satisfactorily done 
with electric than with steam engines, for two electri: 
engines can be readily coupled electrically by a low 
voltage control cable, and when this is done the two loco 
motives can be operated by one crew, precisely as if the) 
were one locomotive, in a similar manner to the operation 
of the various motor coaches on a multiple unit train by 
one motor man. Double heading with steam engines 
cannot be worked with only one crew, and # subject to 
the difficulty of synchronising the various operations. 
Again, so far as the comfort of the crew is concerned, the 
electric locomotive is superior to the steam engine. 

In very cold weather the clectric locomotive another 
advantage, in that it is not subject to the effects of radia 
tion and freezing, as is the steam engine; while in hot 
weather the dangers of starting fires in the dry vegetation 
alongside the track by cinders falling from the engine is 
non-existent. The cost of compensation to owners located 
along the route of a railway in this country, due to fires 
eaused by the hot ashes discharged from the uptake of a 
steam locomotive, is considerable, particularly during a 
period of drought such as recently experienced. Again, 
the entire absence of smoke and dirt from the electric 
locomotive may be a decisive advantage in certain classes 
of terminal lines or where thee are numerous or long 
tunnels to be traversed. 

I have endeavoured to show in this paper the great 
advantage of being able to build or design a locomotive 
which by its tractive effort is able te keep a more uniform 
speed over the railway. In order to do this, it is necessary 
| that you should be able to design a machine capable of 
giving you the power within the limits of the present load 
gauge. With a view to showing the difficulty of increasing 
the power of a steam locomotive without exceeding these 
limits as they stand to-day, I have worked out and show 
in diagram form—Fig. |—an electric locomotive capable 
of exerting a pull of 15 tons, which would haul a train of 
1000 tons up a gradient of | in 100 at 30 miles per hour, 
which is something, I think, we ought to aim at in the 
future; also a steam locomotive for dealing with the 
same work. 

It will be seen from the above that the one is within our 
present e and the steam unit considerably outside, 
and would be impossible to build unless a large amount of 
money were spent over widening the line and altering 
bridges and stations. It would require three of our two- 
cylinder 0-8-0 locomotives to do the work of this electric 
locomotive. 

A. good deal of controversy has taken place recently 
amongst the engineers and traffic superintendents as to 
the advisability and cost of adopting the international 
Berne gauge in this country, but the cost is eo prohibitive 
that the question has been dropped for the present. 
Although electric traction would not get over the diffi- 
culty of dealing with larger coaches, it would get over the 
difficulty of designing more powerful locomotives without 








of repairs has been got out, and show as under, the steam 
engines being those which used to work this traffic. 


Steam, Steam, Electric 
No. 1682, No. 1139, No.9, 
(8-0 type 0-6-0 type Oo4+40 
goods, goods. type. 
| Material .. .. £267 9 TL .. £53316 2 .. £98 9 9 
Wages .. .. .. £45515 3 .. £434 © 2 1.42585 1 
| Shop expenses -. £341 16 6... £325 10 1 ..£193 14 5 
} -- «- «£1065 1 8 ..£1293 6 5 9 3 
Miles run between 
| repairs. 51,134 56,210 100,101 
Cost per mile .. 5.000d. 5. 522d. 1. 316d. 


It may be noted also that the steam engine had no 
special renewals due to the boiler, otherwise the cost would 
have been very much higher. The latest passenger loco- 
|motives on the Chicago, Milwaukee and St. Paul line 
|are taken off for inspection afer a mileage varying from 
3000 to 5000 miles. 


1.4 


inereasing the gauge. 
(To be continued.) 


Barrisn ENGineenre StupENTs In France.—It may interest 
our readers to hear that French engineering firms of the Lorraine 
district (rolling stock, railway material, &c.) heaving kindly 
consented to accept for periods of two or three months a few 
British engineering students during their summer bolidays, 
applications, in writing. stating age, qualifications, and giving 

erences, will be received (until further notice) by the 
Hon. Secretary, ‘British Section Société des Ingénieurs 
Civils de France, 45, Great Mariborough-street, London, W. }. 
The students will net receive any salary and will make their 
own arrangements for the journey. board snd lodgings. Local 
members of the Société will give advice in these matters if 
desired. The students, in their own interest, will undertake to 


submit to the same discipline end working hours as their French 
colleagues on the works’ staff. Some knowledge of the French 
language is advisable. 





It may be argued that the whole story is not e 
when one compares the maintenance cost of an electric 
locomotive with that of a steam engine, as there is obviously 
a charge to be added to the electric for generating at the 
main station, and also transforming at the sub-stations, 
together with the equipment of the permanent way. 
It must be remembered that the cost of coal and water has 
not been added to the maintenance of the steam locomo- 
tive; therefore, to make the whole story complete, so far 
as a comparison between the two is concerned, you 
have to take the maintenance of the steam engine together 
with the coal and water used, and compare that with the 
maintenance of the electric engine and rail-equipment, and 

‘the total cost per unit ; which, of course, includes coal] and 
maintenance of generating and sub-stations. 

which we have for the North-Eastern Railway, 
the cost of coal and water used bythe steam locomotive 
is somewhere equal to the unit ax supplied to the electric 
locomotive, together with ‘the cost of maintenance of 
permanent way. 
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CrystaL Patace Enotxerrinc Sociwwty.—The ‘“ Wilson 
Premium ” for the best. paper read before this Society during 
the past session has been awarded to Mr. B. W. Rowe for his 
paper entitled “‘ Road Construction.” Other papers read and 
diseussed during the session were “ Electric Traction,” by W. A. 

pnolds’; “The Ruby Mines of Persia,” by E. N. Wemyss ; 
**SeWage Disposal,” by D. M. Cameron; “* Refrigerating 
Machinery,” by E. A. Wheeley; and *‘* Water Power,” by 
T. L. Bowning. The Premium was handed to Mr. Rowe by 
General Sir Edward Raban, K.C.B., late Director of Works to 
the Admiralty, on the occasion of the 147th distribution of 
certificates, at which he presided on December 21st. Sir Edward, 
in his address to the students, said that they were living in 
difficult times, and there was’ a deficiency of work in civil 
ineering, and he advised them, on leaving, to take any class 
of work under : mvenbhaeey Shaye could get = gain experience. 
He also strongly .urged the im @ace of young engineers 
making clear and good peports of work in hand, because those 
employing them often had no windows out of which to look upon 
thework. Young engineers had no idea how the ability to write 
# good report would help them in their profession. 
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Reduction of Railway Rates. 


Mocu disappointment has found expression at the 
comparatively meagre concessions in railway rates 
now announced by English and Welsh companies. 
The Scottish companies will apparently take inde- 
pendent action. The demand of the trading com- 
munity formulated at recent interviews with railway 
managers was for a general reduction to about 50 
per cent. Over pre-war level as compared with the 
existing level of over 100 per cent. Railway managers 
found themselves unable to take this bold step, and 
have decided for an experimental period of a year 
to give a reduction on coal, coke and patent fuel and 
on some raw materials of the iron and steel and 
chemical trades down to 75 per cent. above pre-war 
level. The flat rate, which it was hoped might be 
abolished, is reduced by one-third, but the maximum 
addition is, where applicable, to be retained. The 
rest is silence. We are told that these concessions 
will cost the railways £10,000,000 a year, as there is 
apparently no expectation that the reductions will 
prove @ real stimulus to traffic. The natural inference 
will be that railway managers have either conceded 
too much or too little. A bolder policy which would 
have assisted a trade revival might, in spite of the 
risk involved, have proved a wiser step in the long 
run, As it is, nobody is satisfied. The hope is ex- 
pressed that with a fall in the railway wages bill and 
lower prices for railway material, fresh consideration 
will be given to the subject. There is already talk of 
an appeal by traders to the Railway Rates Tribunal. 


Shipbuilding Outlook. 


IMPROVED conditions in the shipbuilding industry 
are apparently ed for some time to come. It 
is welcome news, fore, that a sale having been 
made of four ships on which work had been 
suspended at the Tyne yard of the Northumberland 
Company and the Doxford yard on the Wear, the 
construction of these vessels has been resumed in 
order to give delivery early in 1923. All the ships are 
vessels of about 10,000 tons, but owing to high costs 
the Norwegian owners ordered the work to be stopped 
some months ago, It should be mentioned that the 
sale to a British firm of shipowners has been made 
at about pre-war prices, so that a heavy loss will have 
to be shouldered by somebody. The importance of 
the deal lies in the fact that it will enable employment 
to be found for a considerable number of men during 
the winter months. 


Tidal Wave on East Coast. 


Tue disaster which caused such damage at the 
port of Hull on Saturday last is an almost unparalleled 
occurrence in this country. The flood which swept 
through the streets of the city and caused damage 
estimated at hetween £500,000 and £750,000 was the 
direct result of a very high tide in concurrence with a 
strong easterly gale which maintained a large volume 
of water in the Humber estuary. The result was that 
the river Hull, which is a tributary of the Humber 
and the channel of which is adjacent to the low-lying 
parts of the city, received such a volume of water 
that the banks burst and flooded the old portion of 
the city, and many of the principal buildings and 
thoroughfares. The Town Hall, Post Offiee, Holy 
Trinity Church, St. Mary’s Church, and other build- 
ings were flooded to a depth of several feet. The 
North-Eastern line from Hull to Goole and Selby, 
which for several miles is carried along the banks of 
the Humber, was also flooded, and at. one time rail- 
way communication was interrupted. Tramway 
services in the old town were suspended, and at one 
time it appeared probable that telegraphic com- 
munication would cease owing to damage to tele- 
graph cables. Telephonic communication and the 
supply of electric current were disorganised. Some- 
what similar conditions prevailed in the Tyne, where 
4 large floeting crane broke loose from its moorings 
and, drifting down the river, did considerable damage, 
colliding with more than one vessel before sinking 
in the river. 


Mersey Bridge or Tunnel. 


THE question of improving cross-river communica- 
tion still continues to attract attention in the Liver- 
pool district. Reference was made in a recent issue 
to the proposal of Mr. Arthur Maginnis to convert the 
existing Mersey Railway tunnel into a roadway with 
access to the surface on both the Birkenhead and 
Liverpool sides of the river. There is, however, a 
strong movement in favour of constructing a high- 
level bridge, although it is recognised that, partly by 
reason of the character of the work and the lengthy 
“pproaches which would have to be constructed, it 
would prove a costly project and could not be com- 
pleted for some years. The advantage of utilising the 
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existing tunnel is that it could be made available for 
road traffic in the comparatively near future, when, 
in any event, some relief from the existing congestion 
must be provided. In spite of all that has been done 
by local authorities to improve the ferry goods service 
by the construction of new boats and better landing 
stage facilities, it is clear that these are only expe- 
dients and not remedies for traffic congestion, which 
is bound to assume an acute form again at no distant 
date. Alderman Quinn, the Mayor of Wallasey, has 
made the practical suggestion that instead of con- 
centrating the ferry traffic from all points on Liver- 
pool Pier Head, use should be made of landing places 
and ferries at the north and south ends of the dock 
estate. 


Warship Construction and Shipbreaking. 


Tue problem of unemployment at the dockyards 
has been the subject of questions in Parliament. 
There was a hope in some quarters that the smaller 
displacement of the new capital ships authorised 
under the agreement at Washington as compared 
with the four vessels for which contracts were placed 
recently would enable the construction to be under- 
taken in the Royal dockyards. A definite question 
on this point having been asked on behalf of Devon- 
port, it has been stated that it would not be prac- 
ticable to build the new battleships at that dockyard. 
An impression prevails in well-informed quarters 
that the contracts will eventually be placed with 
private firms to compensate for the cancellation of 
the earlier orders, if for no other reason, and that 
an endeavour will be made to provide employment at 
the dockyards by allocating shipbreaking work to 
those establishments. 


Ventilation of Blackwall Tunnel. 


CONSIDERATION is being given by the London 
County Council to the adoption of a scheme at a cost 
of £7000 to improve the ventilation of Blackwall 
Tunnel. For some years after the construction of the 
tunnel no need for the adoption of any special scheme 
of ventilation was revealed, the small gratings which 
had been fixed serving the purpose. The growth of 
mechanically propelled traffic has, however, intro- 
duced new conditions, and whereas in past years 
the occasional presence of fog in the tunnel was not 
associated with any real inconvenience, it was found 
during a recent period that the association of petrol 
fumes and other gases with fog made conditions in 
the tunnel so bad that workmen and others were 
overcome. The plan suggested for the improvement 
of the ventilation is the installation of electrically 
operated fans in one of the tunnel shafts. 

Empire Airships. 

DEVELOPMENTS during the past few days suggest 
that the scheme for Empire airship services may, 
after all, be realised. It is understood that capital 
to the amount of £2,500,000 will be found to put 
experimental services into operation if Great Britain 
and the Dominions will provide a sum of £1,000,000 
for the establishment of airship bases, the repair of 
two or three existing airships and other preparatory 
work, The offer to provide private capital is also 
contingent on Great Britain granting a subsidy of 
£250,000 and the Dominions a similar sum for a 
period of years. Those who believe that airship 
services on Empire routes are a commercial possi- 
bility are pressing this offer on the Government, but 
it is impossible to make any prediction as to the 
course of events. There are apparently only two 
vessels which are capable of carrying out long- 
distance flights, the R.33, which is in a good state of 
repair, and the L 71, a surrendered Zeppelin, which 
would, however, require considerable repairs to put 
her in a condition to make long flights. Those who are 
behind the Empire scheme point out that plans are 
being made by a Spanish-German combine for airship 
services between Europe and South America, to 
commence’ in 1923, and that immediate action by 
Great Britain and the Dominions is necessary if we 
are not to be put in a position of inferiority. Mr. 
A. N. Ashbolt, the Agent-General for Tasmania, is 
taking great interest in the scheme which is now in 
making. 


New West Country Canal. 


A SOMEWHAT novel proposal has been put forward 
for an addition to the British canal system. It seems 
hardly likely that the capital will be provided 
from State sources for a new inland waterwety, having 
regard to the difficulty of obtaining State aid for the 
improvement of the existing canal systama. Those 
behind the new project are, however, enmphatic as to 
its’ utility ir the national transport syy#em. The 
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provisional plans are for a canal either from Bridg- 
water to Exmouth, or from Bridgwater to Poole, 
with the object of opening up a new route for water- 
borne traffic from the Bristol Channel to destinations 
on the south and east coasts or near continental ports. 
In the case of the Bridgwater-Exmouth scherne the 
route would be vid Taunton, Tiverton and Exeter, 
and thence by the river Exe. The second route would 
be from Bridgwater through Yeovil and Blandford 
to Poole. A third route has been suggested, from the 
river Brue between Bridgwater and Weston-super- 
Mare along the course of that river to Glastonbury 
and thence to Blandford. The estimated cost of the 
canal is £30,000,000, and the time of construction is 
put at ten . An argument in favour of the 
scheme is that it would provide employment for 
many thousands of men. 


Wireless Telephone Developments. 


AN interesting demonstration of telephonic com- 
munication, partly by line and partly by wireless 
transmission, has been given by the Marconi Com- 
pany during the past few days. For the purposes of 
this test Marconi House was linked up by the ordinary 
trunk line with the wireless “station at Southwold. 
Transmission from there was by wireless to the 
wireless station at Zandvoort, and thence by trunk 
line to Amsterdam. It was then possible to exchange 
telephonic messages between Amsterdam and London, 
the arrangements for the trunk line transmission 
being made by the British and Dutch postal authori- 
ties. For the purposes of the wireless transmission 
a very short wave length was employed, with the 
object of eliminating atmospheric disturbances. 


France and the Naval Agreement. 


THE news that France, through her representatives 
at Washington, had demanded the right to build ten 
new capital ships of from 30,000 to 35,000 tons dis- 
placement during the next ten years threatened to 
put an end to the policy of standardising naval 
strength. It is good news, therefore, that this 
demand has been withdrawn, and that the relative 
proportion of naval strength in capital ships for Great 
Britain, the United States, Japan and France and 
Italy are likely to receive the assent of the five nations. 
It has been made clear, however, that these propor- 
portions are to apply to the actual fighting powers of 
the fleet rather than to mere numerical proportions in 
tonnage. To attain this end it has been agreed that 
Japan shall be allowed to retain the Mutsu, the newest 
of her big warships, that the United States shall retain 
two of her newer capital units, and that Great Britain 
shall be permitted to lay down two new ships of 35,000 
tons. These vessels would replace the four ships for 
which the orders were recently withdrawn, and he the 
subject of new designs and new contracts. The sub- 
marine problem has still to be discussed, but it is 
regarded as doubtful whether the British proposal to 
abolish the submarine will be entertained by the 
other nations concerned. France is clearly hostile 
to this policy. 


Fires on Shipboard. 


AN interesting report dealing with fires on ship- 
board, for which Dr. J. T. Milton is responsible, has 
just been issued by Lloyd’s Register of Shipping. 
This subject has attracted attention recently in 
consequence of one or two bunker fires, and the 
report issued by Lloyd’s Register should be read in 
conjunction with one issued by the Board of Trade 
upon fires on British ships during the year ended 
July 3lst, 1920. There were 242 such outbreaks, and 
an analysis of the situation in over 100 cases in which 
detailed information was available has been made 
by the Engineer-Surveyor-in-Chief to the Board of 
Trade. In 38 instances the fires were attributed to 
spontaneous combustion in cargoes of various com- 
modities other than coal, and in 29 instances oil was 
the cause, mostly paraffin from lamps, or where 
paraffin was used as fuel for small motors. Only two 
cases were due to ordinary oil fuel carried by ocean- 
going vessels. There were 74 cases of fires in ships’ 
bunkers, and about 50 per cent. of these fires are 
believed to have been due to spontaneous combustion. 
This cause of fire in bulk coal has been the Subject of 
several investigations. The inquiry of the year 1912 
led to the conclusion that all coal is liable to spon- 
taneous combustion, and when ignition occurred on 
shipboard was probably due to fortuitous conditions in 
regard to the rate and supply of air and the rate of 
escape of the heat generated. Dr. Milton considers 
that recent experience confirms the conelusions then 
reached. Bunkers, it is advised, should be kept tight 
to prevent air passing through the coal and by 
being absorbed, causing overheating.. Water, it is 
added, is the best medium for extinguishing coal 
fires. 
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An Electric Railway Within the 
Arctic Circle, 


(Contributed. ) 








ITjis strange to contemplate that one can take a 


trip to the Arctic from London, and get there in four 


days by train, some small crossings by water being | traffic in 1902, 


| prise in which*a great 
sunk. The difficulties were, however, overcome, and 
| tihe bine was duly finished, and the mining aud export 
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at deal of English money was 


of ‘ore ‘were begun. Still, it was felt’ that-railway 
connection with an ice-free port on the Norwegian 
| west coast was desirable. Hence the line was extended 
vid the Kiruna mines to Narwik and opened for 
Steam propulsion was adopted to 
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FIG. 1—SWITCHGEAR 


the only exceptions. But it is stranger still that 
at the end of the journey one finds industrial com- 
munities employing the latest types of modern 
machinery for traction, mining and the loading of 
ships. To cap it all, thanks to the munificence of 
the late Sir Ernest Cassel, an opera house is to be 
found in one of the mining communities. This very 
up-to-date part of the Arctic is the northern part of 

















HOUSE OVER PORJUS 


FALL POWER STATION 


begin with, but increasing prices of coal made the 
question of utilisation of the abundant water power 
of the district imperative. There was opposition to 
harnessing the waterfalls on account of their great 
natural beauty, but finally the interests of a tew 
tourists, who generally get their money’s worth, had 
to yield to the demands of an export of some 5,000,000 
tons of iron ore annually. The cascades at Porjus 
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FIG. 2—SECTION 


Sweden, and the cause of its state of advancement is 
the occurrence of enormous deposits of iron ore. These 
actual mountains of magnetic ore have been known 
for centuries, but they were inaccesible until modern 
improvements in railway construction brought them 
within reach. To begin with, a line was constructed 
between the town of Lulea, on the shore of the 
Gulf of Bothnia and the Gellivare mines, an enter- 
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THROUGH PORJUS FALL POWER STATION 


were chosen as the first victims of the vandalism of 
progress, probably because another waterfall higher 
up on the same watercourse attracted more visitors. 
We are glad for their sake to be able to add that the 
latter _been permanently reserved as a beauty 
spot. Porjus fall is a 1} mile long combination 
of rapids and falls which continue to the Gulf of 
Bothnia.as the Great Lule River. At the point ef 
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junction the power station—Fig. was 
in the years 1911 to 1914. 

By means of a dam and tunnels water is delivered 
to the power station with an available head of 50 m. . 
hence high-speed horizontal turbines are employed. 
The generating station itself is blasted out of the solid 
rock, and the generators are placed at the lower 
level, where the temperature stands at 50 deg. Fah. 
all the year round, although the mercury eecasionally 
freezes above. The equipment was produced by the 
well-known Asea combine, and like most of their work, 
it bears the stamp of transplanted and, most probably, 
improved American practice. The power house, a 
section of which is given in Fig. 2, possesses a number 
of fairly familiar features. We regret that we have 
no illustrations of the connecting tunnels at our dis. 
posal, but their nature is easily imagined by analogy 
with American installations. 

There are three sets of generators of 10,000 kilowatts 
each, two for single-phase only, and a third for both 
single and three-phase. On continuous load at 250 
revolutions they can deliver 6250 kilowatts at 4000 
volts and 15 cycles. Two machines are connected 
to one double water-cooled transformer in a building 
on the surface in such a way that the primaries are in 
parallel and the secondaries in series, Each step 
transforms up to 40,000 volts, so that the current ix 
delivered to the line at 80,000 volts. All switches 
and control gear are arranged in the transformer 
building at the surface. The neutral points on the 
generators are earthed through a resistance of 8000 


erected 











a teetad 

1a? oo Sie 

fru) ane ¥, 
fy whorkd 


rind. 86 esl : D es 
uO TSave pe 7 perne 
1 ays ie oT: 














FIG. 3—LIGHTING TRANSFORMER HOUSE 


ohms; hence no short-cireuit will oeeur by an 
accidental earthing of one of the high-tension lines, 
but merely a flow of 5 ampéres to earth, which, ws 
soon as it starts, gives warning at the station. 

For various reasons the transmission line—see 
Fig. 6 and the views on page 680—is composed of 
four conductors, two—one above the other—on each 
side of the supports, which are constructed of mild 
steel. On account of the climatie conditions, two 
kinds of transmission, for surmmer and winter respect - 
are adopted. In summer, non-inductive 
transmission is used, #.c., each side carries outgoing 
and returning current. In winter time, when hoar 
frost is common, each side carries current of the same 
potential to avoid bridging. On the line there are 
several control stations between the power-house 
and the first tapping point, Kirunavara, which lies 
not less than 120 kiloms. away. There are also trans- 
former stations for lighting at various stopping places. 
The line is protected against lightning by means of 
ordinary “‘ horn "’ lightning gaps at suitable intervals. 
For use on the line the current is transformed down 
to 16,000 volts, fed to a contact transmission system, 
consisting of a carrying cable of 50 square millimetre 
section, and a contact wire of 80 square millimetres. 
This wire has a section like the figure 8. It is supported 
5.6 metres above the rails on open ground, but in 
tunnels and snow galleries it is as low as 4.56m. 
The various switches on the system break the current 
in oil, and according to actual experiments the arc 
is extinguished ia 0.2sec, The length of the line from 
Kiuna to the frontier is some 200 kiloms. ; hence 
we have in this case a transmission distance over 300 





kiloms., or, say, 200 miles. 
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It is difficult for us here in England to realise the 
natural difficulties which had to be overcome in the 
building of this line. No railway in the world crosses 
such enormous stretches of marshland, and inclines | 
of 1 in 100 are the rule in other parts. Furthermore, | 
there is no agriculture, and food, as well as other | 


for the near future, we must defer discussing the main 
subject of that work for the present. 

Having seen how the Polar regions of Northern 
Sweden are getting opened to commerce, we might 


the experience with the most northerly one, only a 
matter of time. But this will simply be a beginning. 
Should coal prices keep at something like the present 


| level permanently, then pig iron can be produced as 


ask ourselves whither all this development is leading. | cheaply in these high latitudes in the electric furnaces 
as here with coke, 


On. closer study of what is going on just. now, we find | 
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FIG. 4—-TRANSFORMER HOUSE 


supplies, have to be car:ied from the south. Then 
there is the darkness in winter to be contended with 
as well as Arctic fogs and snowstorms. As a private 
undertaking the thing could hardly have been dene, 
as no earnings came in till the actual completion of 
the line. It speaks well for the Swedish Government 
that it has carried out the whole of the Northern rail- 
way system without sensibly increasing the burden of 
taxation, and that lavish waste of money was alto- 
gether avoided. There is no doubt that State under- 
takings have been an almost unbroken success in 
Sweden, whatever may be the case elsewhere. The 
natural bent of the people to prefer a somewhat 
meagre certainty to great expectations may have 
something to do with this, ‘‘ The State’s cake is 
small, but it is round,” runs the Swedish proverb, 
and hence we see how a small people collectively carry 
out gigantic undertakings without the usual accom- 
paniment of greed and robbery. This by the way. 

The locomotives themselves carry transformers for 
reducing the voltage from 16,000 volts to 200 volts. 
The engines are composed of two short-coupled parts, 
each provided with separate driving bogies, trans- 
{crmers and motors. To protect the high-tension 
sides of the transformers there are automatic cut-outs, 
breaking the current in oil when it exceeds a fixed 
maximum, For regulating the voltage at the motor 
terminals, the first thirteen engines are provided 
with twenty contact points on the low-tension side 
of the transformers. The sliding contacts have a 
choking coil and treble contact blocks working three 
sections of the low-tension winding together, thus 
subdividing the breaking arcs. The motors are of the 
single-phase series-wound commutating type. They 
absorb 3000 to 5000 ampéres at 200 volts. The field 
system is composed of twenty-four poles. The 
commutators have no less than 1140 segments. There 
are special windings in the magnet faces for damping 
out higher harmonics, as in every other part of the 
circuits. The total weight of these engines is 138 
metric tons. By the adoption of motors of the com- | 
muteting type, the advantages of both the alternating 
and direct-current systems are secured, i.¢., good | 
starting torque and ease of regulation. These engines 
pull a joad of 1855 metric tons at 30 kiloms. an hour 
up an incline of 1 in 100, and at 60 kiloms. on the | 
level. For passenger trains the locomotives are | 
smaller and faster but similar in all essentials. They 
pull 200 tons. at 50%kiloms. on the inclines and at 
100 kiloms. on the level. It is pleasant to note that | 
the system has worked satisfactorily from the start 
after increasing the main bearings on the generators 
at the power-house. These bearings had been con- 
structed to a formula which was all right for smaller 
machines, but failed in the case of these large units. 

A difficulty arose with regard to the intuction effect 
on the telegraph and telephone lines in the district. 
To find a remedy a commission was appointed to 
make experimental investigations. It issued a most 


that the little-known place, Porjus, will very soon be 
the northern terminus of the Central Swedish Railway, 
which is almost completed, and which runs through 
the vast forests of Lapland. There is also a pig iron 
smelting works operated electrically from the power 
station, as well as blast-furnace plants at Lulea, and, 




















FIG. 6—-TOWER ON TRANSMISSION LINE 


comprehensive report, which was published by the of course, there are the enormous iron ore deposits. 


Swedish Technological Society's publication depart- | 
ment. We are indebted to this report on “* Disturb- 
ances in Low-tension Lines by Single-phase Rail- 


ways "’ for a number of details regarding the Porjus some 8,500,000 horse-power. 


transmission. As an English translation is promised 





What interests us still more is that the Central 
Railway, on its way from the southern end at Osten- 
sund to Porjus, crosses rivers, capable of yielding 
A complete electrifica- 
tion of all the railways in the country is, judging from 
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We have seen how export, facilities exist to the 
west, east and south. The forests could yield without 
depletion all the charcoal necessary. for the reduction, 
and the water power remains, humanly speaking, 
constant. The manifestations of prices and export 
facilities of English coal, which up to the beginning 
of the war dominated the European market, have 
already had a permanent effect by bringing hydro- 
electric installations into being, wherever possible, 
and in Sweden and Denmark it has caused the building 
of ocean-going ships, driven by internal combustion 
engines for crude oil on an increasing scale. To replace 
the coal exports by manufactured goods also means 
lowering of coal prices, Such is the moral of a glimpse 
at what is going on elsewhere, 





Alge as Cause of Odours in Water. 

TrovusLes with bad taste and smell in waters of lakes 
and reservoirs due to alge or miscroscopical plant growth 
is a widespread experience in the United States, but the 
causes of the phenomena have not been clearly deter- 
mined. The occurrence and extent vary from time to 
time, the trouble occurs mainly in the summer after 
prolonged heat, and it occurs more particularly where 
water is stagnant or sluggish and is relatively shallow. 
It is most troublesome when it affects water supply 
reservoirs, as it may be so bad for a time as to render 
the water very «palatable and practically unusable. 
While the growth, smell and taste do not to 
affect the quality ot the water, it is natural for the public 
to be suspicious and to attribute the condition to some 
dangerous pollution. Usually the smell and taste, are 
of an oily or fishy character, sometimes with an acrid 
after-taste. 

A rather special variant of this trouble has been a 
periodical experience at the city of Madison, in the United 
States, where Lake Monona, on which a part of the city*is 
situated, gives off at times an overpowering and offensive 
odour that amounts to a stench and has been charac- 
terised as similar to that of a very foul and neglected pig 
pen. The water is not used for domestic supply, so that 
the principal consideration is the disgusting smell as a 
public nuisance. In 1918 the conditions were unusually 
bad, and public opinion attributed the cause to the city’s 
sewage treatment works, it being assumed that either 
raw sewage was being admitted to the lake or that the 
filter effluent was of a very foul and improper character. 

The city authorities in 1919 engaged Mr. John W. 
Alvord, an eminent consulting sanitary engineer, of 
Chicago, to investigate the matter. His report indicated 
that the sewage works were operating properly and 
efficiently, and were not responsible for the trouble. He 
was then directed to make further investigation in order 
to determine the cause and to suggest a remedy. His 
final report again absolved the sewage works, except as 
regarded a few minor contributory factors. He attributes 
the trouble to algal growths, to which the lake is peculiarly 
susceptible, and which at times—under favouring con- 
ditions—have an exceptionally great development, 

Lake Monona is one of a chain of four lakes on the 
Yahara River, and a large portion of the city of Madison 
occupies a narrow strip of land between © Monona 
and Lake Mendota. Besides the natural drainage from 
within its watershed it receives a large part of the run-off 
from the storm-water sewers, the effluent from the eity’s 
sewage filtration plant, and a small amount of trade 
wastes. The aggregate of these three, however, is but-a very 
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small proportion of the flow of the river: 
wt te ben on a ef 6h Ga ly 
and it has an area of 5} square with 
shore line, about 4 miles bei 
It has considerable: 
of 27}ft., and a 


of the city. 
the shores, with a mean depth 

depth of 74ft. Its volume is approximately 4, 
cubic feet. 


it 


The water surface has an extreme variation of 2}ft., | 


but is maintained normally at about 845ft. above sea 
level, the level being lated to some extent by a lock 
and movable barrier in the reach of the river above the 
lake, or between lakes Monona and Mendota. The 
minimum summer flow into the lake is 50 cubic feet per 
second, but before winter sets in the lock gates are set 
open and the barrier is removed. 

In the summer a zone of submerged aquatic weeds 
extends practically around the lake, from the shore out 
to about 10ft. of water, the weeds being mostly attached 
to the bottom, while at low water levels and late in the 
season they frequently extend to the surface, so as to 
offer lodgment for the accumulation of scums from algal 
growths. As in all fresh water lakes, the water contains 
a vast number of microscopic plant and animal organisms, 
known collectively as plankton, these forms of life feeding 
upon the living and dead organic matter in the water. 

Most of the organisms are invisible to the naked eye, 
but some of the alge are an exception. They often 
become quite evident in summer through the collection 
of large colonies of individuals which range from minute 
green specks suspended in the water to great collections 
of these colonies into floating masses forming “‘scum ” or 
“bloom.” The so-called blue-green alge produce the 
offensive odours, especially during decay. The plankton 
as @ whole is distributed very uniformly throughout the 
water, and averages 0.085 oz. to the cubic yard of water. 
The circulation in the lake is extremely slow, the regulated 
inflow and outflow being from 30 to 100 cubic feet per 
second, with an inflow velocity of about lft. per second. 
Wind is an important factor in the alge problem, as its 
prevailing direction sweeps floating material upon the 
city portion of the shore, where the weeds and algze decom- 
pose and give off offensive odours. 

Definite history of the trouble is traced back to 1882, 
in which year Prof Trel . of the University of 
Wisconsin, commenced observations, which he continued 
for several years. As early as June, 1882, the scum col- 
lected along the city shore in such quantity as to prevent 
boating, and the odour was noticeable at a considerable 
distance. 








of November. He pointed out that as a rule protracted 
heat precedes the appearance of the scum, but this 
experience showed that a very short period of warmth 
may suffice for its production, 
cold. The b dot 
anaboena lasted until both the air and the water had 
become quite cold. It is to be noted that at that time 
the city had no sewers, so that sewage was not a factor. 
Furthermore, in the few years after the completion of the 
first sewerage system the algal growths were of small 
eonsequence. 

Severely unpleasant conditions occurred again in 1898, 
in 1913, and in 1918, but almost every year there is more 
or less of a nuisance. In 1913 a resident on the shore 








Although changes of wind brought periods of | 
relief, the condition continued at intervals until the end | 


as the spring of 1882 was | 
and the larger varieties of | 


brought an action for damages against the city, claiming | 


that the offensive condition was caused by sewage pollution, 
but Mr. Langdon Pearce, a sanitary engineer engaged by 
the city, attributed it to decaying algew. The repetition 
of these conditions in 1918 and the strong public opinion 
that sewage or the effluent from the city’s sewage disposal 
plant—with Imhoff tanks, sedimentation basins and 
sprinkling filter—led the city authorities to call in Mr. 
Alvord. His exhaustive report shows conclusively that 
the sewage element is insignificant, and that the main and 
almost the sole cause is the growth of alge and its subse- 
quent death and decomposition. There is wide experience 
in the United States to prove that such offensive algal 
growth may occur in unpolluted water, as in the protected 
reservoirs for city water supply. The extent of the growth 
varies greatly from year to year, and the offensive con- 
ditions occur usually at intervals of a few years. 

Referring again to the sewage, it is shown that the 
average relative stability of the final effluent is uniformly 
95 
purification by the sewage works and an effluent which is 
incapable of creating further nuisance by odours. 


per cent., which represents a high degree of effective | 


| flows, and some small trade wastes are negligible ag 
| Causes of the odours. 
are other conditions, however, in which the | the boiler, is of the 
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from a beet sugar factory} Mile Gaga, area 


sewage effluent might possibly assist the production of | 
the trouble, and that is by furnishing plant food. Here, 
again, however, Mr. Alvord shows that the influence is 
very slight, and that the form of plant food thus furnished 
is not to the development of growth on a large | 
scale, as evidenced By such development in unpolluted 
waters. The impression that nitrates are a direct measure 
of plant or algal growth is not borne out by the Madison 
investigation. 

It must be explained that the physiology of fresh-water 
alge is not well understood. While it is recognised that 
nitrates which the treated sewage effluent introduces into 
Lake Monona in considerable quantity is an indispensable 
food for plant life, it has been proved elsewhere that rela. | 
tively small amounts of nitrate (as where there is no 
pollution) are sufficient to support luxurious growths of 
aquatic plant life. It has been shown experimontally and 
by extensive observation that some other factor than the 
inorganic food supply determines the extent to which 
alge and similar growths will flourish. Mr. Alvord says 
it is not known what this factor is, but there is some 
evidence that it is an organic substance, and may be a 
waste product of certain organic life of the complex 
environment in which the alge grow. 

Remedy by prevention instead of cure is included in the 
recommendations of Mr. Alvord’s this remedy con- 
sisting of the copper sulphate treatment which has been 
used in a number of lakes and reservoirs in the United 
States for the destruction of obnoxious weed and plant | 
growth. An attempt at this treatment was made in 1918, | 
when conditions of alge growth and odour were very 
severe. About four tons of the chemical were used, being 
applied by towing it in sacks from a launch at the points 
of greatest trouble. This was locally effective, but any 
general improvement was impossible because the entire 
lake was covered with alge decomposition, against which 
no headway could be made. In 1919 about five tons were 
used in the same way, but the lake was unusually clear 
and free from alge growth during that season and no 
marked nuisance had occurred. 

Although Lake Monona is larger than any othe? body of 
water that has been controlled by the use of copper sul- 
phate, it is believed that it can be controlled by means 
of that chemical to a large extent, if not completely. This 
can only be accomplished, however, by unusual care in 
scientific supervision and by laboratory tests which will 
show in advance where alge are forming, and when and 
where the treatment must be applied to prevent rather 
than to cure the evil. It is recommended, therefore, that 
during the summer months a suitable bi ical laboratory 
should be provided at some convenient samples 
lake growths during summer and autumn being kept 
under constant supervision and analysis. When early 
symptoms of algal growth are i i 
abnormal amounts, the copper 
in location and quantity y 
charge, in order to prevent the further growth of the alge, 
and in this way prevent the death and decay which would 
result in an eruptive outbreak of the offensive stench. The | 
cost of plant and control would be about £1000 per annum. 
As the University of Wisconsin is situated at Madison 
it should be easy to secure the co-operation and assistance 
of its biological department. 





Tandem Steam Road Roller. 


In the account of the Public Works, Roads and Trans- 
port Exhibition, which appeared in our issue of November 
25th, we briefly mentioned that Robey and Co., Limited, 
of Lincoln, were exhibiting a lightweight tandem steam 
roller possessing some novel features. We are now enabled 
to illustrate the machine in the accompanying engravings. 
The machine is interesting in several respects, and not 
least on account of the e work which, as will be | 
observed, is of quite unusual design. Furthermore, the | 
engine, boiler, &c., are identical with those which the | 
firm uses for its steam wagon and which are standardised. | 
The boiler is of the locomotive type with a round fire-box | 
riveted to it, but there are no stays. It is furnished with 





be : 


| and having a stroke of Tin. 
| type. With a boiler pressure of 200 lb. per square inch 





Gtk So? Hawt, 
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Ljin. in, diameter the total heatin, 
o\d feet, er area being 3014 
engine, mounted on the ! 
Horton compound type, wit 
cylinders 4in. and 7}in. in diameter by side 
The valves are of the piston 


7 
Pe 





and at a speed of 430 revolutions minute the horse 
power developed is given as being 25. The engine speed 
is reduced by gearing, the final drive on to the rear axle 
being by roller chain. The travelling speed is 4 miles per 
hour. 

The roller is made in two sizes, which weigh 5 and 6 tons 
respectively. The driven roller wheels are 3ft. 7}in. in 
diameter and 3ft. 8in. wide. The steering wheels are of 
the same width, but only 2ft. 6in. in diameter. The rims 
of the hind wheels are renewable, being only bolted to the 
spokes. As the wheels are arranged tandem, the total 
width rolled is, of course, also 3ft. Sin. The steering is 
effected by means of a hand wheel arranged in front of the 
driver and operating through a worm and quadrant. The 
capacity of the water tank is 40 gallons, and two methods 
of feeding the boiler are provided, one being by means 
of a force pump which can be worked while the roller is 
standing, and the other by means of an injector. The 
overall length of the roller is 12ft. 9in. 





SCHOLARSHIPS IN ENGINEERING. 


Tue British Electrical and Alhed Manufacturers’ Association 
(Incorporated) has, on the recommendation of its Education 
Committee, recently granted the following scholarships, each 
tenable for one year and each carrying & maintenance allowance 
of £100 and the payment of college fees :-— 


IN ELECTRICAL ENGINEERING (STEAM TURBO 
GENERATORS). 


Leonard Hulford Loder Badham. Tenable at the City and 
Guilds ( ineering) College, South Kensington. 

Mr. m received his education at Rugby Technical 
Schools. He served in the Royal Engineers. 

John Henry Butcher. Tenable at the City and Guilds (Engi- 
neering) College, South Kensington. 

Mr. Buteher received his education at Rugby Lower School 
of Lawrence Sheriffe and Finsbury Technical College. 

James Ernest Macfarlane. Tenable at Brighton Technical 
College. 

Mr. Macfarlane received his education at Brighton Technical 
College, where he held a scholarship. He served in the Royal 
Navy from August, 1914, to February, 1919. 


IN MECHANICAL ENGINEERING (STEAM TURBINES). 


William Stanley Bowers. Tenable at Finsbury Technical 
College. 

Mr’ Bowers received his education at Erith Technical Institute, 
where he held a scholarship. 

John Arthur Snape. Tenable at 


Technology. 
Mr. Snape received his education at Manchester College of 


Manchester College of 


Technol (Associate). He served in the Royal Air Force. 
Morris Lord Yates. Tenable at Manchester College of Tech- 
nology 


Mr. Yates received his education at Rugby Lower School of 
Lawrence Sheriffe and Rugby Technical Schools. 





SPEAKING at the annual general meeting of Dorman, 
Long and Co., Limited, on the 13th instant, Sir Hugh Bell 
said: “ In the case of export the cost of placing 1 ton of 
steel on board ship has risen from 2s. 3d. to 6s. is is an 
unfair handicap, and we look to the railway companies to 
help us and to bring their rates to a which will com- 
pare more favourably with the fall in prices which has 
taken place in every other direction. The point I wish to 
emphasise is that whereas all other classes of labour have 
suffered heavy reduction in wages and while employers 
are working with little or no profit, railway rates remain 
sure which, if maintained, must ultimately cause 


ata 
a complete stoppage in the iron and steel trade. It makes 
it all more aggravating to hear of English railway com- 


ies who possess a monopoly of our carrying trade 
placing orders for rails on the Continent on account of a 
difference in price which would be negligible had they 
adapted themselves to present-day conditions.” 
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Railway Matters. 


Ir is an interesting sign of the times that both the London 
and North-Western “Treland fo Western ie nies are 
running cxoursleaas for Christmas—the first for 


seven years. 

At the a ngaces on Tuesday last on the two 
men and &@ ge in the collision of November 
26th between two Midland trains at Birmingham (New- 
«treet) the jury returned-e verdict of “‘ Accidental death.” 

Waist, as stated in this column on December 9th, the 





Midland at Derby will be closed for 
a full week at it should be added that they are 
working full time, of on four days only, for the 


two weeks previous to 













‘Tue English and Welsh railway companies are reducing, 
as from — Ist, —,. of 100 per cent. in the 
hase rates for coal, coke, limestone for chemical works, 


and for iron and steel to 
rate of 6d. per ton to 


lime for iron and steel 
75 per cent., and the 
id. per ton. 


THe rapid completion of the projected City—tube— 
railway in Sydney is in view of the great 


increase in the southern side of the 
harbour. f the work in 1914 was 
£3,000,000, but would, it is calculated, 


probably amount to 

§ the Railway Age, points 
ee to effect economies 
“automatically controlled, 
electrically driven to air com » coal 
shoota, pumping stations plants. This state- 
ment ‘prompts us to say that in this country outlying 
pumping engines are often controlled from railway stations 
some distance away. o 


Ir is announced that the ister of Transport, on the 
nomination. of the Board . has appointed Mr. 
G. C. Locket to be a member of the Rates Advisory Com- 
mittee in place of Mr. L, A. Martin, who has resi 
Mr. Martin was the ive of trade on the 
mittee. It will be that, as announced in this 
column on the 11th ultimo, Mr, Locket is the commercial 
member of the Railway ‘Tribunal. 

In June last the 
above that of July, 


per cent., thé change 
in the railwaymen's 


the wpyligetion oat 










living figure was 119 per cent 
’ As in September it was 120 
Sufficient for any alteration 
When they underwent the 
quarterly review. The e increase is now 99, a 
drop of 20 points, so railwaymen will have to 
suffer a reduction of 4s, per week—one shilling for every 


five points—from nee Ist. ‘The matter comes before 
the Central Wages to-day (Friday). 
Tue Railway Finance Committee, which is sitting in 


Caleutta, has issued a unanimous report advising no 
separation of railway finance from the general finance of 
the Indian Government. Owing, however, to the general 
condition of the Indian railways, the Committee recom- 
mends an annual expenditure of thirty crores of rupees 
for the next five years without lapses for the rehabilitation 
of the lines. This will involve supplementing the Indian 
Rupee Loan by borrowing in foreign markets on the 
easiest terms possible. 


Durine the perishable fruit season of 1921 the Nashville, 
Chattanooga and §t. Louis Railroad moved north from 
Atlanta 10,000 cars of fruit and vegetables. They included 
4800 cars of water melons, 2000 of pineapples, 1400 of 
fresh vegetables, 25 of and 1800 of citrous 


fruits. The conveyance of the pineapples needs special 
mention. Sixty-one trains carried nothing else but pine- 
apples, and each train had am-average of 29 cars. 


From Atlanta to Martin, the janction with the Illinois 
Central, the distance is 430 miles, within which are three 
termini, and all but 40 miles is single-tracked. This 
distance wag covered in an average of 23 hours. 


Tue scheme for the amalgamation of the London and 
North-Western and Lancashire and Yorkshire Railway 
companies came before the Railway Amalgamation 
Tribunal for approval on Tuesday last. The Railway Com- 
posed @ section in the scheme which 
would allow the ama omy without further 
or other authority, to raise capital for absorbing other 
companies under Section 8 of the Railways Act. The 
Tribunal decided that this section was not a necessary 
part of the scheme, and ordered its withdrawal. The 
scheme was then formally a Many changes are 
being made in the higher o' of the two companies, 
to which we hope to refer when the list is 


SPEAKING on Sir George Paish's . “ The Future of 
British Railways "* at the Institute 


panies’ Association 


on the 
12th instant, Sir Henry Thornton, general manager of the 
Great Eastern Railway, said that railway com- 
panies had, in the past, lived inan phere of cheap 


labour. Labour had now, however, become expensive, 
and attention must be turned to automatic signals, to 
mechanical coal and ash to electrification, 
and all those devices which w enable the railways to 
employ a smaller number of men at @ higher rate of pay 
with an increased output. It was exceedingly difficult 
to get the average railway manager or director to turn a 
somersault and to reverse, within a short ys of time, a 

foley which he and his predecessors had followed so 


Tue Railway Amalgamation Tribunal met on the 13th 
instant to consider proposed allocation of the 24} 
millions sanctioned under Section 11 of the Railways Act. 
The London and North-Western heads ‘the list with 
£3,187,814, followed by £2,999,566 for 
£2,929,291 for the Midland, and £2,375, 


Eastern. Oolonel H. F. Stephens on behalf of 
the Kent and East Sussex, the Shi and Mont- 
gomery and the Weston, Clevedon and , on the 


ground that they had been under control and their pro- 
perty had been made use of for seven or eight years and 
the compensation was not sufficient. Colonel Stephens 

subsequently said that he would not object to the scheme 
of distribution, but reserved the right to make another 


Notes and Memoranda. 





Tx an appendix to a paper on Works Plant, read before 
the Association of FE ing and 
men by Mr. R. M. bertson, there are eome 
tables 
The tables are extensive, and cover practically every 
of metal-working machines. 

Tue Paris Matin recently reported that by a new new pees 
introduced lately at the Heinitz coke works, which — 
to the French domaine mines in the a 
territory, a hard and resistant metallurgical coke has os 
obtained from entirely unmixed Sarre coal. The new 
— is the discovery of a Paris chemist, Monsieur 

illiam Boulin, whe has worked at the Sarre mines since 
December, 1919. 


deposits on the island of Jussaroe, in the Gulf of Finland, 
are said-to have shown that the deposits, which cover a 
large area, contain up to 40 per cent. of iron ore. The ore 
is-of the best quality, similar ‘to that of Ni jan and 
Swedish ore, and the deposits are of considerable thick- 
ness, measuring in some places up to 18 m. or 20m. 

are being taken for the exploitation of the deposits whi 

it is anticipated, will not only supply home consumption, | sgeond 
but also render poseible the export of iron. 

Whar is described as being a cheap and arp 
process for the extraction of oi! is now being appl —— 
some of the shale deposits which Australia 

quantities. At Joadja_and Reedy ioe ane 

Millagons. New South Wales, the Oil Shale Products 
and Coal Company, Limited, after two years’ experi- 
menting, is using a dry distillation process, from which a 
return of 100 gallons of crude oil to the ton is being 
obtained. The field of operation of the firm is about 
90 miles from Sydney, and consists of 6000 acres with a 
practically unlimited supply of shale. The quality of the 
oil is said to be excellent. giving better test results than 
any imported oils. 

AccorDpINnG to French trade returns just issued, the 
imports into France during the first eleven months of 
1921 amounted in value to 20,394 million francs and 
in weight to 32,776,570 metric tons, as compared with 
45,176,529 metric tons in 1920 and 39,970,544 in 1913. 
The weight of the raw materials was 28,000,000 tons, as 
compared with 37,000,000 in 1920 and of the manufac- 
tured goods 1,283,245 metric tons, as cOmpared with 
2,268,404 in 1920. The exports are valued at 19,370 
million francs, and their weight was. 13,493,951 metric 
tons, as compared with 11,687,538 in 1920 and 20,027,466 
metric tons in 1913. The increase as compared with 
last year was due to the export of an additional 2,000,000 
tons of raw materials. 

THe importance of adequate ventilation of the double 
bottoms of ships has not vet been generally realised, 
according to Mr. J. L. Adam, who read a paper on the 
subject before the Institution of Engineers and Ship- 
builders in Scotland. If 6in. diameter ventilators were 
fitted at the corners of each tank in place of the usual 
2}in. pipe, such obstraction in the cargo space and extra 
cost as may be involved are neglibible, he said, in com- 
parison with the prolongation of the lifetime of the steel 
work in the tank. It is becoming more common practice 
to fit larger air pipes in double bottoms, probably because 
the tanks are used for the carriage of oil fuel, and this 
step in the right direction should be followed until proper 
ventilation becomes every-day practice. 

Tue production of pig iron in November, according to 
the National Federation of Iron and Steel Manufacturers, 
showed a further slight rise to 271,800 tons ( 
with 235,500 tons in October), but is still much below the 
production immediately before the coal and less 
than 40 per cent. of the production in the autumn of 1920. 
Only 85 furnaces were in blast at the end of the month 
compared with 82 at the beginning of the month, 2 having 
suspended and 5 resumed operations during the month. 
Before the stoppage 109 furnaces were in blast and in the 
autumn of last year over 300. Of the pig iron produced, 
90,300 tons were hematite, 80,500 tons basic, 79,100 tons 
foundry and 15,000 tons forge. The production of steel 
in November amounted to 442,800 tons, the highest output 
attained since February, but only 50 per cent. of the pro- 
duction of September, 1920. 

CoMMENTING on a report concerning the condition of 
the suspension cables of the great New York bridges, the 
Engineering News Record says :—‘‘ As we look at the 
ancient stone bridges of Europe, we reflect with wonder 
and admiration on their endurance through the ages ; 
yet it is not beyond the bounds of possibility that our 
great steel bridges may survive as long. Quite generally 
the world hare been content to look upon iron and steel 
bridges as short-lived—built to-day and rusted out to- 
morrow. But with the proof from experience that care- 
fully maintained structures are by no means ee 
but continue in service with no. noticeable om, 
these views need to be recast, and bridges con come to be 
looked upon as enduring works, whose planning merits 
the same scrupulous consideration of long-time needs as 
does that of harbours or power developments.” 


Tue American General Electric Company has recently 
patented a process for preventing the surface oxidation 
of metals or alloys exposed to high temperatures. The 
metal or alloy, placea in a retort filled with fine aluminium 
po . is brought to a red heat. It is stated that metal 
treated in this manner will stand a temperature of 900 deg. 
Cent. for an indefinite period, whereas untreated surfaces 
will oxidise at about 600 deg. Cent. The aluminium will 
— netrate the surface of the metal to any desired depth. 
result of exposure at high temperatures after this 
treatment is that the surface becomes coated with a _- 
of aluminium oxide. The process is said to make 
brass, and nickel impervious to certain acids, and iron, 
+ copper, brass are among the metals and alloys 
which have been successfullyrtreated. Rolled, wrought, 
drawn, or pressed metals lend themselves better to this 
process than cast material, while any necessary work, 
such as planing, hammering, or riveting, must be done 
before treating in order to preserve the oxide layer. Weld- 








claim. The Tribunal then approved the scheme. 





ing of the treated material is not possible. 










iving the power required to drive modern machines. 


RECENT investigations in connection with iron ore} _ 


Miscellanea. 





Gtascow merchants are considering a proposal for a 
Beottish trade exhibition m Amsterdam next year. 


_ A’‘Moror service is to be organised between Hangchow 
Wuhang, China, at a cost of some £30,000. Eight 
for passengers and four goods lorries are to be used. 


Tata Iron and Steel Company is opening a metal- 

1 school at Jamshedpur, with the object of training 

men to take the place of imported labour in the 
and steel furnaces. 

‘Tux first steel foundry to be worked in Ireland recently 

operations in Belfast. It is with a 

Q two-phase electric furnace which takes about 

k.V.A from the Corporation mains. 


wew light alloy, described in the Zeitschrift des 

ines deutscher Ingenieure, contains 14 per cent. silicon 

the remainder is aluminium. It has a specific gravity 

=. 5-2.65. The tensile strength is 12.7 tons per squire 

inch, while the elongation, 5-10 per cent., is double that 

of the common alloys. The tensile strength decreases 
slowly with rise in temperature. 

Tae Indian Institute of Engineers has entered upon its 

Second year, and is expected to become a very powerful 

re greatly to engineering ress in that 

The Institute has local branc! in Bengal, 

Bombey, Madras and the United Provinces, while branches 

in the native states, such as Mysore, will soon begin their 

activities. The membership is, we understand, increasing 
rapidly. 

THE last few years have witnessed an increasing exploita- 
tion of the tungsten ores in Kiangsi, China. The annual 
yield has reached over 1000 tons of a value of from 
400,000 to 500,000 dollars. Tin is also receiving much 
attention in the province. It is mostly found in the river 
basins in the districts of Nanking and Chungyi. The 
annual output is estimated at about 100 tons, of a value 
of 100,000 dollars. 

Aw earth dam, which, it is said, will be the highest ever 
made. is being constructed by the United States Reclama- 
tion Service on the Tieton River, in Washington. It will 
be 232ft. high by 900ft. long at the top, with a reinforced 
concrete core wall. The core is being sunk 100ft. below 
the river bed by sinking shafts to the full depth and ttm- 
nelling along the dam. The tunnel is extended upwards 
by a stoping process and filled with concrete as the work 
progresses. In this way the expense of timbering an open 
trench is avoided. 

Is order to stimulate interest in saving labour in jhe 
home, the Women's Engineering Society has decided to 
hold a competition which will give women an opportunity 
of bringing forward some of the improvements which they 
consider necessary to the more efficient working of the 
home. This competition will not be confined to members 
of the Women’s Engineering Society, but will be open-to 
all women. One of the chief points upon which the entries 
to the competition will be judged will be the economy 
with which the idea could be carried out. 


OF the loan tliat was raised about two years ago-by the 
town of Paris for the carrying out of a vast scheme of 
improvements, a sum of 225 } million francs is to be devoted 
to works which will be started upon in 1922. The repairing 
and renovation of public buildings which have been 
neglected since 1914 will absorb only a small part of this 
sum, but 17,000,000f. will be spent upon dwelling-houses 
for the working classes, and 25,000,000f. are reserved 
for bringing to Paris a daily supply of 80,000 cubic metres 
of water from the sources of the Durteint and Dragon 
rivers. 

THE proprietors of the Dowlais Steel Works cer- 
tainly intend doing their utmost to get things going 
again. Recently the chairman of Guest, Keen and Nettle- 
folds paid a visit to Merthyr, and the news has since been 
announced that, in addition to the starting of one of the 
blast-furnaces, the company proposes constructing « 
department for the manufacture of steel railway sleepers. 
Tt is understood that the new building will take fully twelve 
months to construct, but it will find employment for a 
large number of skilled hands. The latest and most up-to- 
date plant will be introduced so as to ensure intensive 
production. 

GERMANS are making determined efforts to displace 
other foreign traders in the Argentine market. Eleven 
fully laden steamers arrived at Buenos Aires from Germany 
during the five weeks ending December 7th. They carried 
hardware, machinery, textiles, chemicals and paper. It 
is stated that whereas steamers from other countries 
arrive partly loaded, those from Germany are full. The 
German factories are said to have little diffioulty in getting 
all the new Government business that is awarded on «4 
competitive basis. The Krupp and Stinnes interests have 
just obtained each a half of a Government contract for 
40,000 tons of rails, while the War Ministry placed an 
order to the value of more than 22,000,000 marks for 
tents, canvas and waterproof fabric in Germany early in 
December. The Government awarded a German firm a 
contract for a steel bridge over the Riacholo River at 
Buenos Aires. This bridge will cost 310,000 gold pesos. 


A REPORT, issued by Lloyd's Register of Shipping, on 
fires on board ships states that during the year August Ist, 
1919, to July 31st, 1920, there were 242 cases, and wherever 
pen each case has been investigated by Board of 

officers. In thirty-eight instances the fires were 
attributed to spontaneous combustion in the cargoes of 
various commodities other than coal. In forty-two cases 
they were attributed to ascertained or supposed careless- 
ness, smoking, &c. Four were supposed to be due to 
incendiarism, although the Engineer Surveyor-in-Chiei 
remarks: ‘“‘ There is no proof of incendiarism in any of 
these casev, and the fires may have been due to other 
causes, including spontaneous combustion.” In six 
cases the fires were caused by short-circuiting of electric 
wires. In twenty-nine cases they were attributed to oil, 
mostly paraffin from lamps or paraffin’ as used for 
fuel for small motors, only two cases being due to ordinary 
oil fuel in ocean-going vessels. In one of these latter the 
primary cause was a leaky pipe joint, and in the other a 








defective oil burner valve. 








THE ENGINEER 


















N 


_ 
4 


SWEDE 


NARWICK IN 


AND 


A 


LULE 


rl 
4 


_ 
4 


BETWE 


RAILWAY 








CTRIC 


LE 





. 
* 
4 





I 





_ 
4 


« 





THI 


6) 


‘ 


(For description eee page 6 











/ 
banal 





8 


\ P 


TT AT AT Al ail, Tie 


i . vita 
2% 


ot Ms 


vast 































ON. 





TRANSMISSION LINE AND OVERHEAD CONSTRUCTION WITH FEEDERS 


EQUIPMENT 


IN OVERHEAD 


FEEDING POINT 












yooe dagen, Lis There. ab aomastie 
- Piast ; x oeetty, : oa 
mw teént PeicwhSata. ~ y rah Jehaneripd ta 
a ec pehd ieee Set} ; 
ray 1 
ape Sb et: Seeeth Fegee TT ae etl 
Daya fags 46 Wad wt bd 







st 
WS bah aetns Ree 









aQutves TI aothedh/e ro 
At gf aes wu OeT re 4 







. me 
OT Ll ET Ml OS 





ce RT nh es 
eae tet. aR 


A RE Tere oy 
hata wiht leery. 
wike fe abe Thael) cee 
eB el t ie he 
Sieber il a: 4] . 








scbap ible Tet . 
a wees waitoeyras |‘ a vat | 
Tide OOl Yo orivies | yaiviawe “re 
of “ed alt m4 te oaeered tele ae 
niu * b serbian we sdee? 
reyeetys : irre 1 cache 
Yaad Yt Bee «i Fa ste 
4 ett 4 bopaeeed 
i ¢ : »f p eae 
past Oo ST) PHO “eds 
e Pat Pat asa Cer f wath? Arh 
TR er Salieri) lowresctiitio 
t oot " 
 ettt We 
Sr Late hey " 
1) wl 
ever ts ¢ > at 
5 : 
fi ’ 
Sent, 














fred kya iy? Ping j : ie . 
bitmap wale. 























Dac. 23, 1921 


OVERHEAD SYSTEM 


ANCHOR POINT ON 


TRANSMISSION LINE AND OVERHEAD EQUIPMENT 





or 


1 ame 


Ay 








Dee. v3, 1921 





YH E ENGINEER 681 








AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrrcnect’s Boox Sore, 576, angen 
CHINA.—KgtLy awp Wats, Limited, Shanghai 


EGYPT.—Catno Express Acency, near Shepheard’s Hotel, 
Cairo. 


F RANCE.—Borveav axp Cuxvitier, Rue de la Banque, Paris. 
CHAPrELoT AnD Crs., 136, Bid. St. Germain, Paris. 
BELGIUM.—W. H. SorrH AND Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 
INDIA. i I, Compniper anv Co., Bombay ; 


tte. 


THACKER AND | SCHOLARSHIPS IN ENGIN PERINO 
.. Lamrrep, Bombay ; TMACKER, SPINK AND Co., paws y MATTERS 


Caio 
ITALY,.—Maeuiont anp Strait, 307, Corso, Rome; Fratects | 
Treves, Corso U 


Umbarto . 174, Ronte ; FRATELU 
Booca, Rome; Unaico Hoxrut, Milan. 


JAPAN,—Marozen Co. Tokyo and Yokohama, 


AFRICA,—-Wa. Dawsow anv Sons, Liwtrep, 7, Sea-street 


(Box 49), Weed 
JuTa AND , Johannesburg, East London, 


Grahamstown 
AUSTRALIA, —Gorpox anp Goron, Limirep, Melbousye, | 
Sydney, Brisbane, and Perth, &c, 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Adelaide. 
CANADA,—Dawson, Wa., anv Sona, Limited, ‘87, 
street, East, Toronto, 
Génnon anv Gorcs, Limrrep, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Tonoyro News Co., "42, Y -etreet, Toronto. 
CEYLON,-—Wiavartna anp Co., Colombo. 
JAMAICA.—EpvucationaL Suprty Co., Kingston. 


Cc, 


NEW ZEALAND.-—Gorpon anp Gortcn, Limrrep, Wellington 


end Christchurch; Upton awp Co., Aucklani; J. 


Wuson Come anp Co., Napier. 

STRAITS SETTLE .—Ksuty anp Watas, Limrrep, 
Si 

UNITED Ares OF AMERICA.—IwrTeRnatTronaL News 


Co., 83 and 86, Duane-street, New York ; Supscrir- 


TION News Co., Chieago. 


Agents Abroad for Advertisements. 








UNITED STATES OF AMERICA.—Barrrisx anv CoLonrat 


. Inc., 736, The Knickerbocker Building, 
West 42nd-street, New York City. 


FRANCE.—Acence Vox, 7, Rue de Suréne, Paris (VIIe). 


BELGIUM,—W. H. Surru axp Sow, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 


152, 








SOUTH AMERICAN BRANCH OFFICE OF 


The Engineer. 


526, Boles de Comercio, Buenos Aires. 








SUBSCRIPTIONS. 


THR ENGINEER can be had, by order, from any newsagent in town or 
the various railway stations; or it can, if preferred, be 


country, at 

supplied direct from this office. 
Half-yearly (including index number) .. £1 12s. 6d. 
Yearly (including two index numbers) .. £3 58, Od. 


If credit oceur, an extra charge of two shillings and sixpence annum 
will be made. 7” 


Foreign Subscriptions will be received at the rates given below. ty A 
subseribers in advance at these will receive THE 
ENGINEER W y and post free. Subecri, sent by Post Office 
Order must be mate ba AE to ow ENGINEER and accompanied 
by letter of advice to 
it eo COPrEs. THICK or. APER COPIES. 

Half-y: £1 lls. 6d, Half- § 138. $4. 

é Yan £3 3a. Od. v : 78. : 

F (The difference incbtte antenmedieds 

Canadian Su 


Thin paper edition .. 


£2 188. 6d. per annum. 
Thick paper edition £3 Sa, Od. - 


ADVERTISEMENTS. 


*.* The charge for Situations O Wanted Advertisements of 
“font linen ‘end under is Your abliings nnd one shilling per line for 
each additional line up e a inch. When an advertisement 


s measures an inch or wore —~ p - is twelve shillings per inch. 
, The rates for all other pas of advertisements, other than those 
mentioned above, are included in “THE ENGINRER 


Directory,” 
which is sent age ey on application, fat single adap nrg 
from the country m 
Alternate si rertnumanke te will be Inserted with all 
{ but regularity cannot guaranteed in any suc! 
weekly advertisements are woken subject to this condition 


Small Advertisements cannot be inserted unless delivered belore TWO 
o'clock on Thursday afternoon (the day before publication). 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publication. 
Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
to the Editor of Tak ENGUINRER. 





Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone Nos. 2256, 2257 Central. 








PUBLISHER'S S NOTICES. 


"i aa Subscriber abroad should reeeive rS ENGINEER in an 
*“imper mutilated condition oblige ving prompt i: 
Jormation ormation of the fact to the Publisher, sh the name of he agen toro 

Uf suffered, can be 





the pa: 
| tenet By cbaining the paper direct from this office. 








TO CORRESPONDENTS. 


*e* All letter rege or insertion in Tum ENGINEER containing 
“ Sano f d by the name and address of the rier, 
nece. 


for publication, ous 00 © suved Sl gees aR. No notice 
taken of anonymous communications 

ba We canst undertahe to veturn drawings or tanuserigts ; we must 

* therefore request correspondents to beep copies. 








By arrangement with Reuter’s Engineering Service, Ghe 
Gngineer contains the latest news from all parts of the 
world which is likely to be of interest to engineer 








Queen - 


and 


Tt was.a notew Te fact ‘Yak not once in the paper 
| did Mr. Oreutt refer to the running efficiency of gears. 
That may seem strange until we consider what a very 
small effect an improvement in the efficiency of the 
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, immeasurable quantity which we ‘call noise. Noise 
| is indeed the worst remaining defect of gear-boxes, 
| but how far it is attributable to the gears themselves 
and how far to the environment of the gears it is 
| impossible to say. Wheels that will run in perfect 
| silence in the open become noisy in the box, worse 
in the car, and intolerable on the road. Absence of 
noise asa measure of the excellence of tooth 
shape and accuracy ‘of mesh has its value, great 
value, but it is not sufficient to think of it alone. The 
|car as a whole must be considered. It is here that 
we find one of the best aspects of Mr. Orcutt’s paper. 
He does not, as so many have done, look at the gears 
alone ; he looks at the whole gear-box and endeavours 
to track noise down not only to its origin but to the 
causes of its magnification. We trust someone else 
will go still further. We trust the Institution of 
Automobile Engineers will pursue this problem of the 
| noisy car from the gears right through every part.” It 
would be a fascinating subject for an exhaustive 
research, and we should like to suggest its adoption 
by the Institution. It may be difficult to measure 
noise quantitatively, but at any rate it is easy to 
| recognise its absence and the lack of a noise meter 
to which we recently referred need be no obstacle to 
the pursuit of silence. 

After all is said and done about gear-boxes ; after 
we have improved them in every way and made them 
humanly perfect, they still remain an interloper 
| between the engine and its job. The great object of 
the motor car engineer should be to improve them out 
of existence. Think of the millions of hours of labour 
| that are expended on making gears and their boxes, 

the capital that has to be invested in special plant 
for their production, the workshop space that has 
|to be given up to their manufacture! And all the 
‘time, as we have said, they are interloping between 
the engine and its business of driving the vehicle. 
Motor car engineers have grown up with gears and 
do not see what objectionable things they are. The 
more the gears are improved the less and less do the 
| objections appear ; but they are still there, and we 


much is left for the fitter, the assembler, and the , WOW urge designers to think as little as may be 
: - necessary of their improvement, and as much as 


tester, while limits of errors and clearances are not . , ; . a 

properly fixed, and inspection is not well organised.” possible of their total deletion. Engine flexibility 
And again, “ in respect to workmanship it must be | has been vastly improved, and cars will take hills on 
admitted that bad workmanship is the rule and not top” which they would not have looked at s few 
the exception. . . How many gear-box makers | Y°8"® 88°- It is in that direction that we must work. 
know exactly what they have done to a defective box | We must resist all temptation to look upon the petro! 
which finally passes the test? Gears distorted by | engine as in its final form, and we must constantly 
heat treatment are ‘run in.’ Often the teeth are | remind ourselves that however perfect the g-ar-box 
‘stoned.’ Boxes are mounted in the chassis and | ™*Y be, it is still a very objectionable—possibly the 


given a road test, condemned, dismounted, and gears | | most objectionable feature—of the motor car. 
perhaps ‘stoned’ again or scrapped and replaced. | 

Finally the box passes test. Who can say what has | 
been done to cure the evils or exactly what’ was the | 
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Gear-boxes. 


A PLEASANT feature of the meeting of the Institu- 
| tion of Automobile Engineers last week, when Mr. 
H. F..L. Orcutt presented an admirable paper on 
gear-boxes, was the good part in which the members 
took what was, in fact, a sound trouncing. Almost 
in his first words the author told them that “ A 
experience extending over about ten years of dealing 
- all sorts of gear-boxes, from those in the “ light | 
” to the 6-ton lorry, justifies the statement that, | 
eaneily speaking, gear- -boxes are not well designed, 
and are badly made.” He then entered into. par- | 
ticulars beginning with the gear-box itself, which he | 
condemned as insufficiently ngid for the loads 
through it. From the box he passed to the shafts | 
which he found too small, and from them was led | 
to the bearings, which he held to be generally insuffi- 
cient in number and badly placed. “ In practice,” he 
said, “with but rare exceptions, gears taking the 
heaviest loads are in the middle of the shafts and as | 
far removed from the bearings as they can be.” On 
the question of the gear wheels themselves he accused 
motor car makers of ‘‘ a lack of understanding of the 
extreme accuracy in gear tooth forms that is necessary | 
for quiet running, and the natural corollary that a | 
badly mounted gear with perfect teeth cannot run | 
with good contact. Designers and producers do not | 
usually co-operate in taking every possible precaution | 
that gears run dead true under load.” Turning to 
*| workmanship, he asserted that “ Too little attention 
is given to accurate machine operations, and too | 


Boller Explosions. 





original error ! Uncertain costs are tolerated,/ THERE was a time when mystery was allowed to 
and quiet running on all speeds is usually given up a8 | enwrap the bursting of boilers. If one failed and an 
a hopeless task.” From these passages from Mr. | obvious cause was not at once discovered—and from 
Orcutt’s indictment it will, we think, be agreed that | the nature of things the evidence of cause is fre- 
he struck out fairly from the shoulder and that an | | quently destroyed by the accident itself—someone 
Institution which could take such punishment without | always endeavoured to prove, frequently with 
flinching exhibits remarkable signs of grace. But) ingenious arguments and experiments, that some 
whilst the author was, as we have seen, extremely | strange and rather obscure phenomenon had acted. 
critical—eritical with the experience of a man who | Sometimes it was the water in the boiler that was 
knew what was right and how it could be attained—| presumed to have behaved in a strange and rare 
he was also constructive, and made many valuable | manner; at others, the material of the shell or the 








| fire-box was held to have exhibited deceitful pro- 


suggestions as to the means of improving gears. 
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perties of one kind or another. It is not surprising 
that in the state of knowledge that prevailed in the 
days of which we speak such views should have been 
entertained, especially with regard to the materials 
of which boilers were made. The science of metal- 
lurgy hardly existed; Fairbairn had not entered 
upon that series’ of experiments with which his name 
will always be associated ; the microscopy of metals 
was entirely unknown, and the value of heat treat- 
ment was as little suspected as the influence of cold 
and hot working was appreciated. Looking back to 
the “fifties and Saixtios of last century, even to 
later years in the light of our present knowledge, it 
is rather a matter of surprise that boiler explosions 
weré not more numerous than they actually were 
than that they did occur at fairly frequent intervals, 
for to the absence of knowledge on the part of engi- 
neers and metallurgists we must add the still greater 
ignorance of the firemen to whose hands boilers were 
entrusted and the indifferent rd of the fittings 
with which boilers were supplied. 

The age of mystery in boiler explosions has fortu- 
nately passed for ever, It is probable that many of 
the younger generation of engineers have never even 
heard of the causes that were seriously discussed 
by their fathers, One of these was the spheroidal 
condition of water, which was frequently invoked 
even up to the ‘eighties of the last century to account 
for the violence of some explosions. The substance 
of this theory was that a mass of water might reach 
a condition of retarded ebullition by entering into 
the spheroidal state. That state is exhibited when a 
drop of water falls upon a hot plate. The drop does 
not immediately evaporate, but. retains a more or 
less globular shape and spins about whilst emitting 
steam from its surface. In 1905, the Manchester 
Steam Users’ Association celebrated its jubilee, and 
in an account of the fifty years of its activities we fiad 
the following passage: “The terror of the philo- 
sophical myth about the harmful power of the 
spheroidal condition of water overshadowed all other 
and far more real dangers. Drops of water poured 
on to a red-hot plate had been seen to shoot about 
for a time and then burst into steam. Nobody had 
taken the trouble to measure the temperature of these 


drops, but it was believed that they stored an enor- | 


mous amount of energy, and by arguments, unsup- 
ported by experiments, it was thought to have been 
proved that the whole volume of water in a boiler 
was frequently in a spheroidal condition and required 
but the least impulse to burst into steam and cause 
an explosion. One of the most certain causes to pro- 
duce such a disaster was believed to be the intro- 
duction of cold water into the boiler, a myth which 
persisted even after this Association had carried out 
its costly experiments on red-hot furnaces; it was 
advanced by some journals, including even the 
Lancet, so late as 1894.” We should not like to say 
that it is quite dead yet, and we fancy the old rules 
circulated by Mr. R. B. Longridge in 1856—the very 
year, by the way, when THe ENGINEER came into 
existence—are still retained. Mr. Longridge firmly 
believed in the spheroidal state, and with the fear. 
of it before his eyes, he instructed firemen that in the 
event of low water they were on no account to let 
water into the boiler, and “in such cases, if the 
engine be not at work, i must not be started, nor must 
the safety valve or any other valve be opened.” If the 
water were in the spheroidal condition, then any 
disturbance of the equilibrium might cause a violent 
explosion, and the only safe course was to let the 
boiler cool down slowly. On the whole the advice 
was pretty sound, though the theory on which it 
was built was erroneous. It is known that cooling 
the overheated crown by the admission of feed into 
the body of water in the boiler could not, in fact, 
cause an explosion, and it is extremely unlikely that 
the opening of the safety valve or starting the engine 
would so suddenly relieve the pressure that a violent 
ebullition would take place and be followed by an 
exceedingly rapid generation of steam, but neverthe- 
less rapid changes in a boiler are to be deprecated, 
and to draw the fires and wait is a thoroughly safe 
course. We should not have alluded to these old 
theories, interesting as they are, were it not that a 
corréspondent revived the “spheroidal condition” 
in connection with the Buxton explosion. We have 
still to wait for Major Clark’s report on that accident, 
but Captain Beames’ evidence at the coroner’s in- 
quest, of which we give a brief résumé on page 684, 
practically removes the mystery from the domain of 
philosophy and brings it down to mechanics. It 
appears to be certain that the safety valves stuck 
and allowed the generation of such a pressure that 
the fire-box gave way. Why the valves should have 
stuck we do not yet know, and it may be hoped that 
the Ministry of Transport report will throw some 
light on that rare occurrence. There are one or two 
other points in connection with the accident that 


THE 


“ieee - , “= = 
| would bear discussion, but it will be more fitting to 


await Major Clark’s report than to touch upon them 
now. 

The immunity from boiler explosions——altogether 
they only number some hundred or so a year, of 
which the majority are not serious—which this 
country enjoys is almost wholly due to the admirable 
work done by the boiler insurance companies. Here 
we have an admirable example of what can be 
achieved when an industry is allowed to look after 
itself, and when Governmental interference is with- 
held. The system of inspection instituted by the 
insurance companies has been a better safeguard 
against explosions than any rules and regulations 
that could have been formulated and enforced by 
Government. Where fatalities occur, the Govern- 
ment can intervene, now through the Ministry of 
Transport, but formerly through the Board of Trade, 
but it has no power to punish offenders other than by 
censuring them and directing them to pay the costs 
of the inquiry. This very limited power has been 
sufficient for its purpose, and it is to be hoped it 
will not be extended. Where the inquiries fail is that 





they are often too judicial and too frequently neglect 


technical matters of the highest consequence. If 
there were more scientists and technologists engaged 
in them and less legal talent the world. would be 


benefited by the extension of its knowledge of boiler 
failures. 





The Problem of the Panama Canal 
Slides. 


By JOHN STUART, B.A. (O¥on} late Professor of Geology, 
Instituto Nacional, Panama. 


In an article on’ ““Geological Problems “andthe 
Panama Canal’’—T'ae EnGrIveer, April 24th, 1914— 
it was stated in these columns that the study of the 
Culebra landslides would probably occupy the atten- 


waterway was opened, because of the importance of 
the question as to the stability of the sides and bottom 
of Culebra Gorge. And so it has turned out. 

In the article referred to it was pointed out that | 
the slides were of different kinds, but the really | 
formidable ones were those which at that time were | 
usually called “structural break and deformation " 
slides, but which now are more usually called ‘“ up- | 
heaval slides” or simply “ breaks.” 

These “ breaks’’ were stated’ to be due to the/| 
crushing of the underlying rock which had been | 
weakened by the access of rain water during excava- | 
tion. .As the depth of the excavation increased, this | 
crushed and sodden rock was pushed down and out, | 
as so much plastic material, to the centre of the | 
excavation, where it formed a hump. | 

After water was allowed to flow ito the excavation | 
to form the waterway these humps were, of course, 
no longer visible, but they made their presence known 
when ships passing through the Canal went aground. 
This grounding of passing vessels was often the first. | 
indication of the existence of this form of landslide, 
for often nothing was visible on the banks opposite 
the hump or shoal. 

These landslides are still liable to occur at intervals, | 
seriously reducing the depth of the waterway ; it is 
still uncertain when they will cease, and until that | 
time comes the Canal will not be thoroughly satis- 
factory as @ link in the chain of naval communication 
between the Atlantic and Pacific Oceans. The Canal 
was primarily intended for the use of the United 
States Navy, and notwithstanding its present com- 
mercial success, its strategic aspect is still of first- 
rate importance. For over two years before America 
entered the Great War the American Government 
was gambling on the maintenance of the balance of 
power in Europe. It recognised the fact that if once 
the balance of forces on the E side were 
destroyed the Monroe doctrine could not be upheld 
by the naval and military force which was at that 
time at the disposal of the United States, and the 
whole fabric of American imperial policy would fail. 
It was felt that if the United States could not main- 
tain the merely defensive claims of the Monroe doctrine 
that doctrine was doomed. For in latter days the 
doctrine had been changing, and passing from the 
defensive to intervention, and even to conquest, and 
the people of Latin America were becoming alarmed 
at the interference of the North in their affairs. 

altogether from naval considerations, the 
Canal, for nearly two years after its opening, was not 
even a commercial success, as it has undoubtedly 
since become. In his report for the fiscal year ending 
June 30th, 1916, the Governor of the Canal zone stated 
that the Canal was closed 232 days, between the date 
of opening, August 15th, 1914, and June 18th, 1916, 
slightly more than one-third the time. The resulting 


ness of the Canal was in a large measure due to the 
over-optimistic reports given out by the officials of 
the Canal zone that the slides would shortly cease 
and permanent service be established by the clearing 
of the channel. When the shipping public were 








disappointed in the hope that service would be re- 
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established and maintained with comparatively little 

delay, they. added. their_criticism. to that of those 
politicians who for their own p have always 
been ready to criticise, the, work of the Canal engineers. 
| It is doubtful whether any other activity of the 
American Government ever received equal publicity 
through the Press, official reports, lectures, and 
| descriptions of returned visitors and employees a. 
|the Panama Canal had during its construction, ani 
_ it is small wonder that when the unexpected diffieultie~ 
| in the way of slides were first encountered by the Can! 
| engineers they gave rise to considerable criticism in 
some quarters. Troubles which were clearly due tv 
combination of geological and climatic condition. 
prevailing there, were attributed by laymen to mis 
takes of the engineering experts, And yet, althoug), 
these critics were clearly, in| the wrong, the fact 
remained that the schedules, rates and contracts for 
shipping were béing disturbed so frequently that hal; 
of the Canal’s usefulness had gone. 

There is no doubt that for the two years prior to 
America’s entrance into the war, reports of the failur: 
of the Canal were freely circulated in England, Ger- 
many and Russia. reports. emanated from 
| geologists and engineers, many of whom were of pro 
| German sympathies, and they seem to have led man) 
of the people in those countries to believe that the 
Panama Canal would eventually be abandoned and 
the Nicaragua route substituted. The earthquake 
bogey was also alluded to exultantly. _Thesé reports, 
even if they did not exaggerate the importance of 
the slides or the earthquake menace, at any rate 
under-estimated the will and energy of the American 
people, The Panama Canal will unquestionably be 
| kept clear and made to serve its intended purpose, 
}even though it require years and years of dredging 
and the expenditure of additional millions of dollars 
to accomplish. The American people will not willingly 
abandon) @ project that has so,etyrred the pride and 
stimulated the patriotism of the entire country as 
has the Panama Canal, even though the length of time 
for its completion and its cost. of management far 
exceed the early calculations. 

In the first year of its operation the Canal passed 
only 6} million tons. of shipping, although Professor 








tion of the Canal engineers for many years after the | Emory R. Johnson predicted it would have 10} 


| million tons that year. 


For months and months of 
the second year it was blocked by the slides, and the 
managers of the principal s ship lines which ply 
from coast to coast resolved not to resume traffic 
by this route for one!to two years,)possibly longer. 
The worst slides by which all traffic on the Canal 
was at last entirely blocked in the latter part of 1915 
occurred within a limited space in the eut near Culebra, 
now known officially as the Gaillard Cut. They were 
three in number—the East and West Culebra slides, 
just oppesite each other, and the Cucaracha slide, 
a little further south on the east side. A few other 
minor slides also occurred, but the dominant impor- 
tance of these three was due both to the fact that by 
far the deepest part of the cut is in this district and 
to the great development here of the weakest of the 
geological formations—the ‘‘Cucaracha.” This is a 
stratified series of softish material, much of it of a 
slippery, clayey nature and so unconsolidated as to 
be unable to sustain any considerable load. The 





| prominent hills on either side of the Canal are composed 


of massive rocks, hard intrusive basalts and tufts, 
and though some portions had cracked and broken 
away with the withdrawal of the support of the 
adjacent material, there was every reason to trust 
to their general solidity, though, like the stratified 
material, they are cut by numerous faults which are 
a certain cause of weakness. It was evident, there- 
fore, that the seriousness of the trouble called for the 
careful study of the best expert talent in the country. 

In 1915, at the request of President Wilson, the 
National Academy of Sciences appointed, among 
others, the following geologists to investigate and 
report on the control of the Panama landslides :— 
President C. R. Van Hise, University of Wisconsin 
(chairman); General H. L. Abbott, Cambridge, 
Mass.; and Dr. G. F. Becker, United States Geo- 
logical Survey. In 1917 Dr. Becker (United States 
Geological Survey, Professional Paper, 98—N) reported 
the results of his investigations in a paper entitled 
““ Mechanics of the Panama Canal Slides.”” He points 
out that the slides are of two kinds—mere superficial 
slips on joint planes or other slippery surfaces and 
deeper-seated “‘ breaks,” as they are known by the 
engineers. It is only with the latter that Dr. Becker 
deals. As a result of his field work, he was able to 
formulate a theory of these slides, the mechanics of 
which he shows are reducible to identity with a 
soluble mathematical problem in capillarity, and he 
also shows that there is a sharp limit to the distance 
to which slides can extend. During the progress of a 
large slide, upheaval of the bottom of the Canal may 
take place from.time to time, showing that deforma- 
tion of the rocks extends to a certain depth below 
the deepest excavation. Movement of the slides 
perhaps never entirely ceases, but it varies greatly 
in velocity, from a fraction of an inch a day to many 


loss of confidenee by the shipping public in the useful- | yards 


In estimating the stresses and strains at the base 
of a cliff, Dr. Becker gives reasons for supposing that 
the resistance to crushing is about 8} times the 
resistance to shear. Assuming that the resistance to 
crushing of the Cucaracha formation is about 2760 Ib. 
to the square inch--for that of the poorest sandstones 
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is somewhat less than 3000 lb.—this would imply that 
for “ Cucaracha”’ the resistance to shear is 325 Ib. per 
square inch. . This is the weight of a column of rock 
of a density of 2.5 times that of water and 300ft. high. 
According to the theory Dr. Becker sets forth, a 
pump de? her ah hmm height of a cliff correspond- 
ing to the rock of which it is composed. In granite, 
for er CaO this limit allows 4 face of 3700tt,. From 
ained by the United States Geological 
Survey, it appears that granites show resistances to 
compression up to 34,000 lb. per square inch. On 
Dr. Becker's theory this would correspond to a cliff 
3700ft. high. The brow of El Capitan, in the Yosemite 
Valley, stands 3100ft. above the Valley, but the top 
wf the dome, some 2000ft. back from the brow, is 
about 500ft. higher. From this it is very probable 
that what has occurred at Culebra as a result of 
man’s interference, is constantly oeeurring in nature 
as a result of erosion acting through tong periods, of 
geological time. ; 
Until slides began to give : 
cut were very steep, quite ted 


one would now concede, 
the banks a low slope 
occurrence of glides. 
parallel to the rock face, 
started at the base of the elif 
ment can be checked only by the re 
and the sloping back ot the 
mass. & 

But even here Dr. Becke 
He believes that the prec: 
« low slope might have p 
slides, but as a remedial — , 
developed to a conside! ber 
hopeful. He states that 
developed into a axck, the 
either in motion or in unstable equi 
sooner or later all, or neathy»al!, of it will reach the 
bottom. Slides of origin similar to those of the 
Culebra Cut are by no means confined to the Canal 
zone. In Dr. Becker’s opinion the banks of cute 
should be watched with extreme care, and the moment 
any cracks make their appearance all other work 
should be suspended until a safe slope. has been 
established. In the case of such breaks, prevention 
is decidedly better than cure. 

Another member of the Committee of the National 
Academy of Sciences that went to Panama to study 
the slides and prepare a mpere upon them was even 
less optimistic than. Dr This authority, 
Dr, J..C. Branner, President i. of Stanford 
University, California, states that when one sees the 
sliding area extending further and further away from 
the Canal, the volume of the moving masses gradually 
getting bigger and bigger, and the very hills them- 
selves toppling over, and, adding to the confusion, 
trees, mud, rocks and great blocks of basalt as big 
as houses, and when he sees that these millions of 
tons that have to be removed cost about 60 cents a 
cubic yard, he feels that some way ought to be found 
to make the hills stay where they are. Dr. Brauner, 
as the result of forty years of study of landslides in 
tropical countries, believes that the only way to make 
the hills “stay where they are” is to prevent the heavy 
rainfall from entering the ground adjacent to the 
Canal. It is somewhat questionable whether this 
can be accomplished, and, if not, there seems no 
alternative but the complete removal of the threaten- 
ing hills, the remedy of which Dr. Becker was not too 
hopeful. 

In spite of the rather disappointing reports of the 
theoretical geologists, the Slide Commission appointed 
by President Wilson took a more practical view of 
the matter, and submitted various recommendations. 
The Commission believed that the heavy rainfall had 
an important influence in producing slides. The 
average annual rainfall in the Culebra district is 
about 85in. per annum, concentrated in eight months 
of the year. Notwithstanding the ill-success of tho 
French company in preventing slides by surface 
drainage, the Commission believed that every avail- 
able device should be used to keep water away from 
the slides. 

The Commission suggested that the deep cracks 
which formed in the earth adjacent to the slides during 
the dry season as the ground shrinks, should be 
systematically filled, in order that the surface water 
might not be led intothem. It alsosuggested drainage 
by tunnels driven underneath sliding ground in 
undisturbed material. 

The most serious possibility in connection with the 
sliding ground is that the high hills along the deepest 
part of the Gaillard Cut may move toward the Canal. 
The Commission says that these hills, so fr as it can 
determine, are composed of intrusive bodies of basalt 
or masses of the hard Obispo tuff. So far as can be 
judged, the hard rock masses which form these hills 
extend far into the earth, and are self-supporting. 
Rock may slough off from them, but there is no 
evidence that they will collapse. 

To assist in determining the likeliheod of future 
slides, the Commission recommended a careful 
system of surveys to detect incipient movements of 
the ground and deep core boring on each side of the 
Canal with a drill giving large cores. They advocated 
as a matter of scientific interest, the making of an 
accurate tri ion of Gold Hill, Contractor's 
Hill, Culebra Hill and Zion Hill, and this has been 








slightest movement on the part of any of the four 
hills would. be disclosed at once... No movement of 
any kind has taken place. 

In conclusion, the Commission stated that while 
it realised that slides might be a considerable main- 
tenance charge upon the Canal for a number of years 
and that possibly trouble in the Culebra district 
might perbaps again close the Canal, it believed that 


removed, navigation through the Canal was not 
likely again to be seriously interrupted. 

Such were the conflicting opinions which con- 
fronted General Goethals, the practical engineer on 
whose shoulders the whole responsibility fell, and he 
met the difficulty in his usual practical way. Some 
years previously betore the Canal had been opened 
and vase slides began to give trouble, Mr. 
was his solution of the slide 
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side, his classification of 
“means the least valuable 
b first and the simplest are 
























done. By checks made at frequent intervals the 


ussedin the ordinary retaining 
Biways of small size. Secondly, 
which the superincumbent 
er critical conditions of 
Cucaracha slide. Thirdly, 
w kind, a rare and highly 
py are re mted in the 
valleys of the St. Lawrerwe 
ee. They are also repre- 
of a large cement 
plant udson, N.Y. igsording to the description 
of the Culebra slides, these, too, are of the plastic 
flow type. In these latter slips a clay-like sub-soil 
becomes suddenly plastic, not to say semi-liquid, 
under certain conditions of moisture and pressure. 

In the case of the Quebec slides, e.g., the slip which 
overwhelmed the village of Notre Dame de Salette 
in the Liévre Valley in 1908, it is obvious that not 
only was there no warning, but every assurance could 
be drawn from long-continued permanence of con- 
ditions that the soil was stable. The slip, of course, 
disproved it, and just as surely would make any 
future prediction in the same region valueless. 

On the other hand, at Culebra the situation is 
somewhat different, and by no means equally hope- 
less from the predicting view-point. The flows that 
occurred there were relatively slow movements. The 
soils that crushed out under the superincumbent 
weight did not fail as suddenly or completely ; they 
have no such critical range as exhibited in other slides 
of this type. Adjustment should therefore be easier, 
and the permanence of the result should be more 
dependable. 

Thus, although General Goethals did not minimise 
the serious character of the great earth movementr 
that had blocked the Canal, he believed they would 
come to an end when the earth masses had reached a 
condition of stability, and that in a decade or two of 
months, and not of years, as the pessimists 
believed. 

The big slides that blocked the Canal were removed 
sufficiently about April 15th, 1916, to permit ships 
again to use the waterway. The dredges continued 
at work, however, until they had not only brought 
the channel to its former size, but, by April Ist, 1917, 
had also made the part where maximum sliding 
occurred more than 200ft. wider than it was before 
the temporary stoppage of traffic. After January 
Ist, 1917, only a little dredging was done, and by 
February Ist, 1918, it was practically discontinued. 
Of course, a little dredging must always go on for 
general maintenance. 

On August 30th, 1916, a large boulder slid into the 
channel, and, of its menacing position, 
caused navigation to be suspended until # it could be 
blasted out. Because of its great hardness, the rock 
was not completely removed until September 7th, 
1916. Since that seven-day interruption to naviga- 
tion in 1916 the Canal has given absolutely satis- 
factory and uninterrupted service, thus showing the 
groundlessness of the fears expressed in a portion of 
the American Press. 

The yearly reports of the governors of the Panama 
Canal since 1916 continue to be favourable. In 
that for 1919 it is stated that the great Cucaracha 
slide from which a total of 5,063,852 cubic yards 
has been removed by dredges, had been quiescent 
throughout the year, and the more disquieting 
Culebra slides on the northern side of the divide had 
been fairly quiescent. There had been removed from 
the Culebra slides to date by dredges the vast total 
of 25,000,000 cubic yards of material. Hydraulic 
work was being done by sluicing down and reducing 
the weight of the banks where slides had occurred. 
At no time during the year had there been any diffi- 
culty in maintaining the full width and depth of the 
channel in the formerly dreaded Culebra slides region. 
Traffic through the Canal for the year ending June 
30th, 1920, exceeded that of any previous year. 





after the slides they were investigating had been | 
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The Working of Steel, Annealing, Heat Treating and 
Hardening of Carbon and Alloy Steel, By ¥. H. 
Cotvin and K. A. Jurar, London: McGraw-Hill 
Book Company, 6 and 8, Bouverie-street, E.C. 4. 
Price 18s. net. 

Tue authors of this volume start out with the idea 

that the automobile industry has done wy to 

| develop the use of new alloys in steel OY ae 

| obsession appears freq before 

_ automobile societies, ond i is sree without 


of the automobile industry having been clearly ex- 
pressed and completely appreciated, the steel makers 
then conferred with their expert advisers and pro- 
duced the materials currently uséd in the trade. 
This hypothesis is very flattering but quite erroneous. 
The kinds of steel used by and recommended to the 
automobile trade in its early days depended less on 
metallurgical than on co’ considerations. It 
seems likely that both nickel steel. and nickel- 











, | chromium steel came first into general use for strue- 


tural engineering purposes in the form of material dis- 

carded from the manufacture of guns and armour. 
Such material was both cheap and plentiful, and if 
not always satisfactory it was at best a great advance 
on carbon steel, and was, moreover, already associated 
with well-defined of heat rem oat When 
the automobile trade and other branches of engineer- 
ing required more alloy steel or better alloy steel than 


| the discard market could supply, it still asked for and 


received the old 34 per cent. nickel gun steel or some 
variant of it, and the old armour nickel-chrome steel 
or some variant containing less nickel or less chromium 
or Jess of both, either to save expense or to facilitate 
working. 

If the fabled course of events were even now 
materialised and engineers competent to formulate 
understandable demands associated themselves with 
steel makers commercially unbiassed but possessed 
of knowledge spread to the limits of their scientific 
art, it is doubtful that present-day practice in relation 
to the uses of alloy steel would be confirmed. The 
possibility of such a conference is extremely remote. 
Meanwhile, books with alluring titles which have been 
compiled from catalogue knowledge and advertising 
material become more numerous, and make it in- 
creasingly difficult for the earnest student, dependent 
mainly on book knowledge, to acquire harmonious 
ideas. 

Messrs. Colvin and Juthe say their book is “‘ not 
intended as a treatise on steel making or metallurgy 
in any sense.”” We are glad of this admission, for 
no competent steel maker or metallurgist could’ read 
the first chapter, which treats of steel making, without 
feeling grateful to the authors for confining it to 
eleven pages. The book comprises twelve chapters 
dealing with the Composition and Properties of 
Steels; the Effects of Alloys; Case-hardening 
Forging; High-speed Steels, &c. As some of the 
chapters are compiled principally from traders’ 
catalogues, they are, mercifully, more instructive 
than Chapter I. The compilation is done, however, 
without critical discretion and with slight regard to 
systematic arrangement of material quoted from 
different sources. In discussing the influence of 
chemical elements on the properties of steel, silicon 
is described as “‘a sort of adjustor"’; sulphur and 
phosphorus as “ Jubricants,”’ and nickel as “a pro- 
tecting support of structure and aid to stability.” 
On another page sulphur is classified in its effects as 
‘“‘a strength sapper,” and phosphorus as “ the weak 
link.” Not even the avowed limitation of the book 
make such loose expressions defensible, but they will 
give our readers an idea of the probable value to them 
of the volume, for which a title more truly descriptive 
than ‘“‘The Working of Steel" might have been 
found. 
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Buxton Boiler Explosion. 


At the resumed inquest at Buxton on the explosion of 
a London and North. Western locomotive, Captain Beames 
gave evidence. He said the boiler in question, which was 
sixteen years old, was in excellent condition. It had been 
repaired in July, 1921. The whole éngine had been 
brought to Crewe and a very careful examination had been 
made by experts, and they. had come to the conclusion 
that the first of the boiler which fractured was the 
crown, of the fire-box. That was very clearly shown by 
certain markings on the back of the fire hole, on the plate 
of the fire-box, showing, in their opinion, that the ‘plate 
was'in position when another plate ¢ame down. They 
had to look for the cause of that particular plate coming 
down, The only thing whieh had been found. fractured 
were two roofing bar links on the left back side of the boiler. 
Seme of the roo bar pins were bent, and others were 
sheered through. Tests which had been carried out of the 
material of which the bars were made, showed that the roof- 
ing bar links were made of the most excellent material. They 
had also carried out tests of the plates from which the 
cover of the fire-box was made, and they found that they 
more than conformed with the British standard specifica- 
tion. That brought them to the next point, to ask what 
markings on the plates convinced him and his colleagues 
that it was the top part of the fire-box that was the first 
to go. To satisfy themselves they carried out tests on a 
similar boiler two years older, taken off an engine in traffic, 
and they tested it to destruction. They had got an 
hydraulic pressure of 600 tb. to the square ‘inch on the 
boiler when one of the roofing bar bolts was found to be 
partially fractured, and that finished the test. The fire- 
box was in excellent condition still, but the crown had 
ed down slightly. 

e. evidence given before the Coroner and the Ministry 
of Transport officials pointed to the fact that the steam 
gauge was reported to be registering 300 lb. prior to the 
accident. The gauge had been tested in his presence and 
the presence of the Ministry of Transport officials and was 
found practically correct, or within a matter of 10 Ib. 
either way, which was quite immaterial. They had had 
evidence put before them which was really to the effect that 
up to a certain date the safety valves of that engine had 
blown freely and consistently. That was up to either 
September or October. Subsequent to that date it did 
not seem, as far as the evidence went, that the safety 
valve of that engine had been known to blow off. They 
therefore carried out tests on the safety valve, or what 
remained of it, with a view to finding out if the valve had 
stuck. There were two valves, one of which was blown 
out, and the lever bent right round. The other was in 
place, the lever and spring being intact. They had carried 
out several examinations and tests, but had not found any 
evidence—conclusive evidence—to show that that valve 
was stuck at the time. Tt was a most unusual occurrence 
for a safety valve to stick. There were 3400 engines on 
the London and North-Western Railway, each of which 
had two of those valves, and they could not find in the 


history of any man in the employment of the company ' 
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FIG. 2—ALL-GEAR HEADSTOCK 


evidence of a safety valve sticking. That was a defect 
that had been known to take place, but not on any engine, 
so far as had been recorded, on the London and North- 
Western. Yet his own impression was that it was a defect 
in the safety valve that caused the accident. The theory 
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A 5}28. centre capstan lathe of new design is now being | drawing, Fig. 3 


t on the market by Pollock and Macnab, Limited, 
redbury, near Stockport, which, whilst retaining all 
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bearings are of phosphor-bronze, and there is a ball thrust 


| bearing, while all the revolving shafts other than the 


| 


spindle run in ball bearings. Front and end views of the 
automatie collet chuck for bar work are given in the 
This, chuck is quickly and easily 
operated, the purchase obtained through the chuck handle 
being multiplied by means of toggle levers as shown, The 


features tending to quickness and handiness of operation, | collets consist.of four sections for each size of bar, and 
is much more powerful than lathes of this size usually | When the chuck is opened they are positively released. All 


are. A general view of the machine, provided with an 


wearing surfaces are hardened. The chuck may be opened 
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FIG. 1—5)-INCH CAPSTAN 


automatic chuck of 1}im. capacity, a roller bar feed, a 
chasing saddle, power sliding feeds and power feeds to the 
capstan slide, is given above. ’ 

e lathe is fitted with an all-gear headstock, a plan 
of which is given in Fig.2. The drive is transmitted 





LATHE 


and closed without stopping the lathe spindle. To com- 
pensate for slight variations in the diameter of the bars, 
adjustment is provided. 

The roller feed mechanism illustrated in the drawiz 
in Fig. 4 is designed to feed the bar forward by the 


through the two independent friction pulleys shown, | action of rollers which are caused to rotate by the machine 
four speed changes being provided in the headstock. This | spindle whenever the chuck ia opened by the operator. 


construction gives either four spindle 


and a reverse, | The collet chuck handle, on being moved to the right, 


viz., by driving one pulley with an open belt and the other | first opens the chuck, and by a further movement pushes 


OF 


5i)-INCH CAPSTAN LATHE 
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oe with a crossed belt, or alternatively by driving | the rod A, which, depressing the plunger B, causes the 


pulleys by 
spindle speeds. operated by means of friction 
clutches either pulley may be engaged instantaneously. 
The change from open to back gear is also effected through 


that the engine was short of water was negatived by the | friction clutches. The fast and slow ratios are obtained 


| 


—= belts but at different speeds eight | friction ring C to grip the wheel D, and thus stop ite 
Ing 


rotation, As the casing and spindie of the mechanism 
continue to revolve around the wheel D the*gear wheels 
E drive the worms F and worm wheels G and give motion 
to the rolls H, which make frictional contact with the 


state of the crown of the fire-box. Subsequently the jury | through a positive concentric clutch sliding on a castellated | bar X and feed it through the spindle untilj the 
recorded their verdict that the fatalities were caused by 
the accidental bursting of a locomotive boiler. 





shaft. 
gear wheels are all of heat-treated steel. 





The various speed changes are interlocked. The | forward motion 
The spindle | rolls ean be adjusted by means of the screws J, and 


is “arrested by a stop gauge. The 
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for cen 
The chasing saddle can be clam 
required by means of a lever actuating a long taper strip. | 
Three sliding feeds are provided, and are operated by means | 
of a trip and feed. 
‘The apron carries four automatic trips and dead stops, the | 
latter being adjustable independently or simultaneously. | 
The cross slide, operated by a hand wheel and screw, has | 
two dead stops in each direction, and is fitted with front | 
and rear tool posts. Chasing is effected by of 
leaders and nuts. Three leader changes are provided 
in the feed box, enabling three pitches to be cut from one 
leader and nut. A reverse gear is fitted for cutting left- 
hand threads, and a quick withdraw lever simultaneously 
engages or disengages the tool and nut when chasing 





are interlocked. 
The capstan carriage can be clamped in any position 
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FIG. 3 SIDE AND FRONT VIEWS 


along the bed, and the slide can be clamped at any position 
in the stroke. The capstan is hexagonal and is bored 
through to permit of the passage of long bars. Three 
feeds, together with six automatic trips and dead stops, 
are provided, and the stop barrel rotates in unison with the | 
capstan. The gears are of heat-treated steel, and the | 
revolving shafts run in ball bearings. The feed shaft is | 
gear-driven from the main spindle, the drive being totally 


enclosed. As the intermediate gear runs in ball bearings, 
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FIG. 4—ROLLER FEED 


it requires only occasional lubrication. All the headstock 
gear wheels run in oil, and individual oilers pore a | 
largely superseded by oil channels and syphon oilers, 
which distribute the lubricant by internal passages to a 
number of points. 
The following are the leading dimensions of the lathe :— | 
Height of centres, 5}in. ; swing over bed, llin.; swing | 
over cross slide, 5}in. ; maximum distance from spindle | 
to capstan face, 23in. ; length of bed, 4ft, 3in. The head- | 
stock. has either four or eight baer according to the | 
arrangement of the belt drives. the former case, with 
@ pulley speed of 500 revolutions per minute, the spindle | 
speeds available are 50, 100, 200 and 400 revolutions per 
minute. As an eight-speed headstock with pulley speeds 
of 400 and 600 respectively the following speeds are avail- | 





tralising the bar X the screws K are provided: 
to the bed when | per minute. The pulley diameter is 8in., width of belt | destructor; (6) the Bo 


i lover placed on. the saddle. | 





able: 40, 60, 80, 120, 160, 240, 320 and 480 revolutions 
2in., hole through the spindle 1°/,,in., and the maximum 


diameter admitted through the chuck ljin. The gross 
weight of the machine is 184 cwt. 


The Disposal of House Refuse. 


THe Commitiee appointed by the Conference which 


in its report descriptions of (a) Ramsay's patented refuse 
of Hornsey refuse destructor ; 
(c) the scheme of dis; by destruction, developed b 
| Mr. C. Newton Russell, A.M. Inst. C.E., the tatticigh 
| speetoal engineer of Shoreditch ; (d) the pulveri or 
c ing of refuse at Southwark; and (c) the use 
| salvage plant at St. Marylebone. Each installation is 
dealt with in a concise and eminently practical manner 
, 80 that a really excellent impression of each and all is 
given to the reader. 

The Committee then proceeds to discuss, in turn, the 
composition of house refuse ; the value of refuse for agri- 
and the practicability of concerted 


ro 


/ 
| 
| 


| cultural purposes ; 


| was originally convened by the Westiminster City Council action among the various authorities concerned regarding 


; 3 t ; to investigate the best means of house refuse disposal, | the disposal of refuse. 
is being carried out. The chasing and feed mechanisms | issued its final report in November last, and a copy of that | ‘* best means ’ 


| document, which has just been published, lies before us. 
It containg so little matter which is not of first-rate interest 



























































OF AUTOMATIC COLLET CHUCK 


that it is difficult to abstract, and we shall do no more, | 


therefore, than indicate in bare outline the ground that it 
covers, leaving those who desire to pursue the subject 
further to obtain for themselves copies of the report. 

It appears that the total amount of refuse collected each 
year in the Administrative County of London is about 
1,500,000 tons, say, about 5000 tons for each working 
day The population of the county is very nearly 4} 


' millions, the number of hereditaments over 808,000, and 





























Swam So 


the area about 117 square miles. In the work of collec- 
tion and disposal 1204 single-horse vans, 38 pair-horse 
vans, 61 motor lorries and 17 trailers, or a total of 1320 
vehicles, are employed. Of the total quantity of refuse, 
670,000 tons, or 44.66 per cent., are taken away by barge 
to shoot ; 250,000 tons, or 16.66 per cent., are taken away 
by rail to shoot; 280,000 tons, or 18.66 per cent., are 
burnt in destructors ; and 300,000 tons, or 20 per cent.., 
are di of at local shoots, by sale, &c, actically 
80. per cent. of London's refuse is, therefore, at present 
disposed of by dumping. The cost of Sisposing of this 
refuse is estimated at £600,000 per annum, or £2000 per 

In carrying out its investigations the Committee visited 


diem, and 8s. per ton, 
a number of installations for refuse disposal, and it gives 





It then passes on to consider the 
’ of disposal and reviews, in turn, (a) dump- 
ing on the land ; (6) dumping in the sea; (c) burning in 
destructors ; (d) pulverising by machinery; and (e) 
screening and grading by machinery ; and it concludes by 
ying >— 

“We believe that the great bulk of the refuse can be 
converted into marketable commodities and can be sold 
in relief of the rates. To put an extreme case from the 
| economic point of view only; If the cost of erecting and 
| working a salvage plant were less than the cost of barging 
| or railing to dump, even if no purchasers of the salved 

refuse could be found, and the material had to be given 
| away, salvage would still be justified. . Screening 
| and crushing greatly reduce bulk and render the material 
| largely innocuous, thus meeting the objection to dumping 
| from the public health standpoint. Our estimate of the 
| present average cost of disposal throughout London is 
| 8s. per ton (it is probably more). By every ls. per ton 

that figure is reduced, the ratepayers of London will benefit 
|to the extent of £75,000. . Every Borough 
| Council has furnaces to feed, and a salvage plant will pro- 
| duce at least 25 tons of fuel out of every 100 tons of refuse 
|} dealt with. . . . Itappears to us that the application 
| of the most suitable method (of disposal) in any particular 
| Borough in the Metropolis is a matter for determination 
| by the Council of that Borough. Profiting by such enter- 
| prise and vision as its members and officers bring to bear 
on the subject, and with their special knowledge of local 
| conditions and circumstances, each Council should evolve 
| and perfect the method or methods best suited to its par- 
| ticular district. It is a question for the most serious con- 
sideration of each Council concerned whether the time has 
not come for the abandonment of the easier but more costly 
and insanitary methods of refuse disposal. We can under- 
stand any public body hesitating to incur capital expendi- 
ture at the present time, but if it can be shown that by 
such palin immediate and permanent saving, as 
well as benefit to health, will accrue, we venture to suggest 
that the Borough Councils will be well advised to break 
| away from old methods and introduce (experimentally at 

first) those which we think must «x d th Ives 
as desirable, and which we confidently predict will, in 
practice, be found to be financially advantageous.”’ 





| 





| 
Discharge of Grain Cargoes in the 
Port of London by Pneumatic 
Elevators.* 
By R. E. KNIGHT, M.C., of London, Associate Member. 
INTRODUCTORY. 


Bucket elevators have certain advantages for handling 
grain in bulk, and many of these elevators are in use in 
the Port of London. The merits of this class of machine are 
before the Institution in a paper on “ Conveying and 
Elevating Machinery,” by Gardiner Mitchell. The present 
paper deals only with the pneumatic discharge of grain 
from ships; and more particularly with two modern 
examples of floating and quayside plants in which oil 
engines or motors and high-s rotary exhausters have 
replaced the more usual vertical or horizontal compound 
steam engines and reciprocating exhausters as the main 
power plant of the installation. The invention of the 
pneumatic elevator on a commercial basis appears to be 
due to the late Mr. F. E. Duckham. 


GENERAL PrRincip_Les oF a PyeuMatic ELEVATOR. 


Some form of power plant driving some form of air- 
exhausting plant, together with the necessary fuel, is 
enclosed in a steel pontoon or hull. On the deck of this 
hull, or at a suitable distance above it, is placed a grain 
receiver or canister to which the air-exhausting plant is 
connected. Suitable internally armoured flexible and/or 
rigid pipes provided with nozzles are led from the canister 
to the grain in the hold of the ciaft to be discharged. 
These nozzles are kept buried in the grain, air rushes up 
the pipes in an endeavour to destroy the vacuum per- 
manently maintained in the circuit, and in so doing carries 
the grain with it, which is d ited in the canister. By 
means of an automatic or mechanical air lock of the tipper 
or rotary wheel valve type, the grain is continuously dis- 
charged from the canister (without loss of vacuum therein) 
to some form of grain hopper situated at a suitable height 
above the deck, whence the grain is delivered either direct 
to craft or weighed out thereto through scales and chutes 
either in bulk or sack as may be a ee The higher 
the ion of grain raised to air displaced at any given 
Wiebien the et t will the machine be, and the 
less horse-power per ton of grain raised will be —— 
Such efficiencies are usually in the neighbourhood of 5 per 
cent. or lese. 


Apvanvacxes For Discmarcre or Grain EX SHIP. 





| 


| 


In spite of the very low order of efficiency obtained 
from pneumatic plants, they have many advantages for 
ship discharge, which may be here s ised as under :— 
(a) No reasonable limitation as to size of ship discharged. 
(b) Gan work any kind of parcel and any method of 
stowage with special advantage in cases where different 
parcels are stowed superim in the same hold and 
separated from each other “matts” only. (c) Sim- 





* The Institution of Mechanical Engineers. 
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plicity and rapidity of shipping and unshipping. (d) 
Absence of “trimming” in the hold and dust thereby 
entailed. (¢) No damage or loss of weight to grain, but 
on the contrary, aeration and cleaning during discharze. 
(f) Use of ship’s gear not required. (g) Other cargoes 
can be removed from between decks whilst discharge is 
being effected. (kh) Work in bad weather due to minimum 
removal of hatches over hold. (i) Permanent crew from 
numerical standpoint about the same; but extra labour 


Power plant. 





The general tendency of modern docks is to install 
pneumatic machines for floating discharge ex ship. 


TABULAR STATEMENT OF LEADING FEATURES. 

The leading features of the various floating pneumatic 
lant working in the London docks are set out in Table I. 
t will be seen from the table that these machines may be 

grouped as under :— 





Group A comprises the machines first constructed in 


Taste I.—Particulars of Machines. 


Grain canisters. Grain intake pipes. 


Cyclones 





Name. or stive 
Displacement Drive Pump No. Capacity rooms, No. Dia. Hori- . Vertical 
in tons. Engine. Pumps. to con- of in capacity) of. in zontal lift. 

When built. pumps. stant.* cu. ft. in eu. ft in. drag. 

“* Rapid.” Steam. Hori- 4 D.A. Hori-| Tail-rods 420 2 1700 2000 8. 6 | 30’ of 6" 70’ of 6” 
1000. zontal com- zont’l pum from Four parallel parallel 
1905. pound surface Bore 4’ 1 pistons per 

condensing. Stroke 4° canister 
H.P. 28” | D.A. 
L.P. 54” } cyls. 
Mark Lane As above. 2 pumps as Tail-rods 200 1 1800 3300 4 6 30° 70’ of 6° | 
No. 2. Stroke 48”. above. from tapers parallel 
520. H.P.22°|D.A. Bore 4” pistons 10° to 6” 
1897. L.P. 42° } cyls. Stroke 4’ 
“* Mark Lane As above, 4pumps as 3 to | gear 500 2 460+ 2500 4. 7 34° 70’ 
No. 3.” but vertical. ve. reduction Two per tapers tapers 
880. Stroke 30”. Bore 4° from canister 12* to 8" 8” to 7” 
1902. H.P. 19") D.A. | Stroke 5’ engine 
L.P. 38° bey, 

“ Chicago.” As above. 2 pumps as Tail-rods 254 ! 520 330 2 7 40° 50” 
610. Horizontal. | above. from tapers tapers 
1898. Stroke 48%. Bore 4° 6” pistons 15" to 12° 12” to 7” 

Reconstructed H.P. 22") D.A.) Stroke 4’ 

1921. L.P. 42” j cyls. 

“ New York.”’ As above. 2pumpsas Tail-rods 272 1 2000 1200 4 6 30° 50’ 
650. Stroke 48”. above. from tapers tapers 
1902. H.P. 22°| D.A. Bore 4’ 8” pistons 15” to 8” 8” to 6” 

L.P. 49° } eyls. Stroke 4” - 

“Turbos 1 Oil. 4-cylinder4-stagerotary Oil-cooled 1 150 6o0 2 8 45’ 40° 

and 2.” vertical exhauster. double helical tapers tapers 
350. semi-Diesel. 8000 cu. ft. speed increas- 18* to 12712" to 8" 
1916. 200 B.H.P. air min. i x 

250 r.p.m. at 9° Hy. Ratis 10 to 1 
at 2700 r.p.in. 

“ Dolphins D.C. motor. 3-stagerotary Oil-cooled 1 2000 200 2 7 30° 50’ 

Millwall.” 220 E.H.P.  exhauster. double helical tapers of 7” 

4 towers. at 540 r.p.m. , 6000 cu. ft. speed increas. 10” to 7° parallel 
1921.§ Voltage 460 airpermin.at ing gear. 

ll” Hg. Ratio 6} to 1 
at 3500 r.p.m. 


* The “ pump constant ’ gives the volume of air per revolution displaced by the total number of pumps fitted. Clearances and tail-rods, areas, &c., 
t Shortly to be replaced by Avery automatic scales at 250 Ib. 

The date 1921 is for reconstruction. 
jally horizontal pipe line which is carried permanently attac 


therefrom. 
particulars given are for one tower only. 


Horizontal drag is that length of horizontal or part 


Plant was built in 1903. 


+ Has been reduced to size given by internal baffling. 


whence maximum discharge can be effected to craft on 
either side of the elevator or any desired proportion thereo{ 
to craft on both sides of the elevator; and the working 
position of the elevator may be either “ side on " or * end 
on” to the ship under discharge, the pipe line being 
slewable for this purpose. 

Group C comprises the machines most recently con. 
struc to the requirements of the Port Authority and 
the designs of their chief engineer, assisted by the late Mr. 











Weigh-house. Remarks 
Height For wheat 
No. and from Dia. discharge. 
Type of _ type of scales floor of ———, Group 
nozzle. and how to dis- | Normal Normal letter. 
placed. water charge engine vacuum. 
level. chutes.| speed. in. Hg. 
6” |1dAvery autos | 186" 7" sq. 50 ria 
bent at 250 Ib. 
7 each house, 
one side only. 
6" 10 hand lever. 12° 3" 7° aq. 40 8” A. 
straight. 5 each side 
| of houset 
i 12 hand lever. 13°9° 6° sq. 70 10° A 
bent 6 each house, 
one side only.t 
7 6 Avery autos 24°0" 64° 36 10° B. 
bent at 250 Ib. round 
centrelly. 
6” 8 Avery autos 15°0° 8" sq. 40 9” B 
bent at 250 Ib. « 
4 each side 
of house 
" 6 Avery autos 23° 4” x” Ex- 7" c. 
bent at 250 Ib. round | hauster 
placed speed 
centrally. 2400 
7 10 hand lever. 27° 0” 6” Ex- lo” c. 
ta All on one side round hauster 
bet ween speed 
Dolphin and 3250 
quay.t 


have not been deducted 


§ All four towers are similar; the 


|| Approximate only from over-all dimensions. 
to the canister. 


Vertical lift is that length of vertical piping which has normally to be added to the permanent vertical pipe line carried in order to work a ship. 


for ploughing gangs in the hold, and winch énd men on the 
ship’s deck are eliminated, as are also the heavy charges 
for ropes, ploughboards, and other gear. ()) Output in 


tons per hour may be higher and usually is so; the rate | 


of discharge for all types of machine, however, depends on 
the rate of delivery from the scales rather than on the 


maximum intake capacity of the plant, and therefore the | 
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which the hull is of rectangular box section; the power 
plant, marine boilers, together with vertical or horizontal 
steam engines and horizontal reciprocating exhausters 
coupled thereto, either through gearing or direct; the 
super-structure either one or two towers, in which the grain 
canister and pipe lines are superimposed over the grain 
hopper, giving discharge to craft through scales and chutes ; 
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GENERAL ARRANGEMENT OF DOLPHIN GRAIN DISCHARGING PLANT 


conditions of delivery must largely affect the final rate of 
output. (k) Reliability and freedom from breakdown 
caused by obstructions due to foreign matter in the grain 
or other cause. (1) Costs of working and maintenance may 
be broadly regarded as being made up of engineering 
charges and bulk grain charges. It will te seen from the 


table referred to later, which gives the engineering charges 
only, that the pneumatie elevator compares favourably 
in this reepect, except in the matter of capital cort 


and the working position of the elevator “ side on” to the 
ship under discharge. 

roup B includes machines subsequently constructed or 
converted, in which the hull power air-exhausting 
plant are similar to Group A, but in which the super- 
structure consists of a si canister and pipe 
placed on the forward end of the pontoon; the ‘grain 
1s re-elevated therefrom by bucket elevator to the grain 


‘ hopper and weigh house on the after end of the pontoon, 





A. H. Mitchell, the special features of which are briefly 
dealt with hereafter. In designing these machines for use 
in London docks the following were the main requirements. 

The Hull should be as small in dimensions and draught 
as conditions of stability permit ; should be mancuvred 
about any dock by power winch and rope; and should 
tow from dock to dock in safety. 

The Power Plant should give a minimum of maintenance 
and stand-by charges for intermittent working of machines. 

Superstructure.—To discharge wheat in bulk ex ship at 
the rate of 100 tons per hour in either the “ side on” or 
“end on™ positions, and is to be so arranged that :—{i) 

is the necessary margin of stability for the vessel ; 
(ii) the pipe lines can be shipped, unshipped, and man- 
cuvred in the hold with rapidity ; (iii) that the length and 
disposal of the permanent portion of the pipe line attached 
to the elevator shall be such that the supplemental! labour 
charges for the addition of further pipe line are a minimum. 

The method of effecting these requirements is hereafter 
briefly described. 

Dertaits oF Desien or PLant: Grover C 

The Hull.—Reduced to 60ft. long by 30ft. wide at deck 
level ; depth 11ft. 6in., and about 6ft. 8in. loaded draught ; 
sides of pontoon raked and made swim-ended fore and aft, 
and provided with budget plates for ease of towing. 

The Engine.—The obvious disadvantages of a steam 
plant for intermittent working are the space occupied by, 
maintenance of, and attendance on the multi-tubular 
marine type boiler—whether the machine be working 
grain or idle ; and the cost of loading, stowing and handling 
the coal therefor. 

A 200 horse-power four-cylinder vertical semi-Diesel 
oil engine made by Messrs. Vickers-Petters was fitted, and 
is of their standard VJ 4 type. Normal running speed is 
250 revolutions per minute, but an auxiliary hand-operated 
governor is provided to enable the engineer to vary this 
within limits for the different classes of grain to be worked. 
Fuel is Anglo-American or other approved gas oil of a 
—_ gravity of about 0.86 and flash point of 150 deg. 

ah..; fuel consumption is $ pint per brake horse-power 
hour, and about 3000 gallons is carried in two cylindrical 
tanks disposed inside and one on each side of the pontoon. 
Starting up is by compressed air, blow lamp, ignition 
tube, &c., and can be efféeted in less than three minutes 
from cold. . A large fly-wheel is fitted to minimise cyclical 
variation. Cooling is by circulation of dock water to the 
engine jackets ; there is no water injection to the cylinders. 
The engine exhausts are carried about 30ft. above deck 
level, and are provided with silencers, water sprays, &c., 
also hand holes to facilitate periodical cleaning. 

Phe Air-exhausting Plant.—On account of the large 
volume of air to be dealt with at low pressure, any type of 

i vertical, 


reciprocating exhauster, or 

must be fitted with a number of inlet ang exfiaust valves 
of area ; or & greater number of of ares. 
The Port Authority has no plant to date fitte vertical 


reciprocating exhausters ; but there is no doubt that the 
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maintenance of these valves is a big item for the horizontal | crane, and is controlled from a driver's cabin thereon. | helical type and is oil-cooled, the oil being circulated to 


type. Dust gets between the valves and their leather, motors are supplied from an a’ generating | gears and bearing’ by pump-driven through worm off 
rubber or other form of seating, which is rapidly eaten | set of the oil engine-cum-dynamo typ>. is auxiliary | the main low shaft, a magnetic oil strainer cooler 
i The oil is between 6 Ib. and 10 Ib. 


away. with a consequent drop in efficiency, and | set also supplies power for the bucket elevator motor, the | being pressure 
of the plant for renewals ; this also applies to the eylindens | grain tipper, the dust cyclone wheel valve and worm, the od square inch, and a gauge and relief valves are fitted. 
a 


themselves with the piston and/or junk rings therein. | deck capstan, the air compressor, bilge pump and fan, ter for the oil cooler is provided by a small rotary pump 
For these and other reasons it was decided to abandon | fuel pump, &c., and also for the lighting throughout the | driven by belt from the low coupling. The ratio of 
reciprocating and fit rotary exhausters. Thé exhauster | vessel. speed increase is about 6} to 1, and a tachometer is fitted. 
fitted is of the ** Rateau "” pattern, four-stage single flow, | The Exhauster.—The rotor consists of three impellers 


made by Messrs. Fraser and Chalmers, of Erith, and was Conversion oF Power Piant at Miiwart Docks. mounted on a rigid shaft revolving in roller bearings ; 
designed to be capable of dealing with a quantity of free A full description of the arrangement of the pneumatic | there is a thrust bearing and two main roller bearings. 
air equivalent to 8500 cubic feet per minute maintained intake plant at the Dolphins central granary, Millwall | which are supplied by the gear-case oiling system, and 
at a vacuum of 9in. of mercury below atmospheric pressure | Docks, prior to conversion, will be found in the papers | return their ail to the common sump. Attenuated air is 
at a temperature of 60 deg. Fah. when running at 2700 referred to in the bibliography. Briefly, it consisted of a | led from the cyclone to the exhauster inlet and is dis- 
revolutions per minute. Force lubrication is provided for | wooden staging or dolphin standing at about 50ft. from | charged at or slightly above atmospheric pressure on the 
all main bearings. The joint in the casing is horizontal, | the central granary quay, and being about 350ft. long, | outlet, a butterfly valve being fitted in the inlet or suction 
and tackles, &c., are fitted to facilitate inspection of the 25ft. wide, and 14ft. above Trinity high-water level. The | opening. The suction side is connected to a 30in. mercury 





Tassie II.—Costs of Working of Machines. Year 1919-20.* 























Fuel con- Costs in pence per 
Working. Fuel consumption. sumption. ton of grain. ‘lotal 
— _ yay a a Set —_——__—- ——————-| cost 
Tons Tons Tons (pence) Remarks. 
Name and group. Tons Elec - Oil, Coal, grain | grain grain Fuel Main- per ton 
Tons. Hours. per | tricity gals. tons. per per per Wages. and tenance. of grain 
hour. | units. unit. gal. ton. stores. raised. ft 

Rapid” A -. 88,174 1183 76 | - 950 93 4.27 5.68 3.22 13.17 | Steam. Two-tower machine. 

Mark Lane 2"’ A o% 60,468 1027 59 460 131 4.33 3.82 4.33* 12.48 Steam. Single-tower machine. Deduct 
ld, per ton from maintenance for 
unusually large boiler repairs.* 

Mark Lane 3" A... .. 76,734 1424 oa | 620 123 3.82 3.54 1. 48° 8.84 Steam. Two-tower machine. Cost of 

int liy low, as ma- 
chine only had three overhauls in 
year instead of four.* 

Chicago “’ B. : : 72,292 1179 61 601 120 4.03 4.41 2.27 10.71 Steam. Single-tower machine. 

New York "' B. .. 56,683 870 65 . 446 127 5.56} 3.80 3.47 12.83 Steam. Single-tower machine. 

J 

Turbo 1 "C. .. - a+) 0,154 1214 57 11,002 5.8 - 3.09 2.37 1.44 6.90 | Oil. Single-tower machine. 

Bucket elevator “Mit. 47,046 768 61 | 30§ . - 1585 3.33 0.55 2.96 6.84 Bucket elevator. Slewing and luffing 
chell " | cantilever type. Suction gas. 

| 

Bucket elevator. Nos. 1to 111,911 2215 51 | 258 436 5.97 1.67 5.62 13.26 Steam. Elevators and conveyors hand 
8 elevators and two rigged 
steam barges 

Bucket elevators A, B,C, 76,616 1444 53 29,740 . 2.58 3.76 0.69 5.05 9.50 Motors. Elevators and conveyors hand 
D | rigged. 


* The above are engineering division working costs only, exclusive of general charges, interest and depreciation, + Deductions as shown in “ Remarks" column; being nome om 
ton of abnormal or unusual charges on ordinary maintenance ; should be made in order to arrive at a normal total cost per ton for the year. { It will be noted that, generally 
speaking, wherever the cost in pence per ton for Wages is high the tonnage handled for the year is low. § To nearest ton. 


rotor impellers. The exhaust is carried about 30ft. above | superstructure on the deck of this dolphin consists of four | gauge and an automatic dial type vacuum recorder ; 
deck level, is placed remote from the engine exhaust, and | pneumatic grain-handling towers of the Group A type, and the delivery side is connected to a 30in. water gauge. 
is provided with a form of flap valve to eliminate any | complete with necessary grain pipes, hand-lever scales, | The duty of the exhauster is to aspire 6000 cubic feet of 
effects of back pressure due to surging. No maintenance &e, This superstructure has been or is only to be altered | attenuated air at a pressure of llin. of vacuum (Hg.), 
or other charges have been incurred with this portion of | in two respects :—(a) Dust cyclones, wheel valves and | and to compress this to atmospheric pressure for delivery. 
the plant, which has been at work since 1916 ; and, due | worm conveyors of Group C type have been added for the | These conditions are fulfilled when the motor speed is 
to the large and efficient dust cyclone fitted, no appreciable | better protection of the rotary exhausters to be described | about 540 revolutions per minute and the exhauster speed 

about 3500 revolutions per minute, If the motor speed be 





wear is visible on the rotor impellers. | hereafter. (b) The hand-lever scales are being replaced 
The oil engine is connected to the exhauster by double | by Avery automatic scales. | raised to 600 revolutions per minute, the exhauster speed 
helical oil-cooled gears made by David Brown, of Hudders-| The power plant consisted of boilers, steam engines and | becomes 3900 revolutions per minute, and a maximum 
field. The ratio of speed increase is about 10 to 1. Flexible | horizontal reciprocating exhausters of the Group A type, | vacuum of l4in. Hg. may be obtained. 
couplings made by Wellman, Bibby Company, Limited, housed beneath the deck of the dolphin, and it is the whole Switchgear.—Elaborate switchgear is fitted with the 
of London, are interposed between the oil engine and the } of this plant which has been replaced by four sets of | object of preventing the motor being subjected to heavy 
gears, and the gears and the exhauster. The reduction | Group C type power plant operated by electric motors | overloads either during starting up or under running 
on the cost of running the elevator as a whole effected | instead of oil engines. The four sets (one per grain tower) ouaeens- ry sinha is not vital to the plant, and 
| will not here described. 


Tasie ITL.—Average Test Results for Group C Machines. OpreRaTION oF PLANT. 


i —— —_—_——_—_ —-- —————$$ _ —_ —= . 
| Main The conversion has only been effected for a few weeks, 
but during this period the plant has run well. For this 





























Length engine. - Pints | - : : 
a. Quarters Net | ‘Fuel Quarters| Tonsof of Pints + B.HLP. | reason it has not been possible to include any figures for 
Machine. pipeline) . of | time | con- per | grain fuel 0.6 =  perton Average. Results for ten tests on | the plant under Table II.; it, is, however, certain that the 
in grain.t | in | sumed hour. per per B.H.P.{ per hour. each machine in 11 different ships.) | engineering charges will be appreciably reduced. 
feet. urs.| im hour.*§ hour. | 
j Pemte, ENGINEERING AND BULK Grain Costs. 
72 2569 8 | 584 321 71 73 122 1.72 Engine speed, 250 r.p.m. Vacuum, 7”. Cost for the floating pneumatic elevators apart from 
i i be 
counted 85 2933 | 9 720 326 72 80 133 1.85 wens of grain per hour, 304. Tons ~ reer = wher special “= rend | eagried 
ow 1179 | 33 | 270 | 3n4 70 72 120 1:72 Pints of fuel per hour, 76. Length of | Bagineering coste refer to the working and maintenance of 
ipe line, 83’. the machines themselves and the engine-room crew 
on i709 | «64 487 263 58 75 125 2.16 BAP. 127. BLP. per ton per | therefor, and will be found set out in Table I Bulk grain 
| | hour = 1.9. charges are for extra labour employed on or about the 
70 2767 7 483 395 87 69 115 1.35 Engine speed, 250 r.p.m. Vacuum, 7”. | machi in © tion with the actual discharge of grain, 
d include such items as es for grain superintendents 
Pee hions 3000 | 8 634 —-333 74 70, 117 1.59 Grerteie = of grain per hour, 325. Tons ond their ate Preece =e ain deck crows, gangs 
o saz | 5) | 870306 68 74 «123 1.81 Pints of fuel per hour, 73. Length of arse eer ee ley te ee will ao 
ipe line, 83’. +’ aee 
104 1383 BY | 423 251 56 717 128 2.28 pnp. ~ 121. B.H.P. per ton per | that the Group C or new machines show to advantage in 
| hour = 1.68, the matter of engineering costs. 
"b: Dolphins Millwall, Cost and test date, if available, will be given during discussion of paper. =” Test Resutts anp Remarks THEREON. 
* Wheat assumed at 4.52 quarters ton. t results are for w dise as wel out through scales. a 6s ” . 
} Fuel consumption assumed a 0.6 pint | B.H.P.-hour. § Tons per hour from Table LI. a || Average for the | _ Certain “ chute loose * tests on Group c > seacaapans gee 
two machines over the twenty tests = 1.78 B.H.P. per ton of grain per hour. - Fehr ey — bang Beppe ge age eacaued — 
i oO no 
; 4 : F : . , : maximum rate at which the intake or pneumatic portion 
by fitting the above described type of main power plant are in pairs, each pair enclosed in 80 | of the machine would lift in; but only of the limited 
may be seen from the tables of cost referred to later. engine-house standing upon the deck of th» dolphin ; it | rate at which weighers adhiver it to craft; and further 
Design of Superstructure.—The general lay-out of this has therefore been possible to complete the erection of the | that any delays caused by faulty operation of the grain 
portion of the plant can be seen from drawing* which | 2¢W Plant before discarding the old, thereby keeping the pipes in the ship's hold, or the craft receiving delivery are 
has been published in the technical Press, and was built | Plant in commission throughout. The general lay-out of | included therein. The rates of discharge given in the table 
by Henry Simon, Limited, of Manchester. The pipe crane | the new plant is shown in Fig. 1; each of the four sets is | of costs have been reproduced in Table III. to show that 
and pipe line is arranged for slewing for.either “ side on " | identical, and a brief description of one set is given below. | these and similar delays have a very appreciable effect on 
or “end on” working; also for laffing for rapidity in Motor-driven Rotary HExhauster Sets.—These were con- | the performance of the machine. 
getting in and out of a ship's hold and for vafiations in the | 8tructed by Messrs. Reavell, of Ipswich. Each set consists 
beam and freeboard thereof. The principle of the auxiliary | Of @ motor with the necessary starter, &c., connected + ath aleaibcD 2: 
elevator from grain canister to grain hopper is retained in through a flexible coupling to oil-cooled speed-increasing ee 
order to ensure stability on the relatively small hull. The | 8°": which is again connected thro a flexible coupling 


whole of the pipe boom complete is carried attached to the | t© # high-speed rotary exhauster ; the whole of the unit; In the Railway Age (New York) of November 12th 
elevator, and is provided with permanent vertical tele- | ‘8 carried on one common bed-plate. was an article on the noed of the railways of Central 
seogie portions to minimise the length.of additional pipe| The Motor is of the open protected type. compound. | Europe for fuel and équipment, whereii was @ very 
required to work a ship, and the supplemental labour wound, and fitted with interpoles. To work on direct: | gra’ ying reference to Sir Francis H. Dent, the late general 





incidental thereto as previously referred to. The | Current st 460 volts ; shunt tion of speed from about manager of the South-Eastern and Chatham Railway, 
7 tion of the pipe lines-and extra lengths of pipe is | 360 revolutions minute to revolutions per minute ; | who is the head of the Commission dealing with the alloca- 
chected by nebencitvien winches, “tc., attached to the | horse-power, 200. tion of rolling stock. It says “Sir Francis Dent D org A 
RE . oe Speed-increasing Gear.—Both flexible couplings are of has had one of the most trying assignments made by the 





* Tae Enorneer, February 28th, 1919. the pin and rubber bush type. The gear is of the double Peace Conference.” 




















Letters to the Editor. 


(We do not hold ourselves responsible for the opinions oj our 
correspondents. ) 





ENGINEERS AS ADMINISTRATORS. 


Sin,—Surely your leading article of December 16th is itself 
proof that the more engineers in positions of high administrative 
authority in this world the better, and certainly in all such 
involving the manipulation, manufacture, and distribution by 
sale of engineering plant. 

Such administrators to be drawn from the ranks of men who 


in their youth have undergone sound “bench”’ training as | 
useful fitters, also with practical experience in all weathers of , 


forge and foundry work, as opposed to the present-day university 


dilettantism, so apt to consider the British workman in terms of | 
thus directly creating | 


cooliedom or, worse still, political flattery, 
the use of the term “‘ labour troubles.” 


The magnificent address to the Institution of Locomotive | 


Engineers by Colonel Kitson Clarke, so sympathetically noticed 
in your columns, is exactly antithetic to academic engineering. 
It must have touched a warmly responsive chord in many young 
hearts among the older engineering * bloods ;"’ 
enough to have heard or read it should also read “No Man's 
Land,” by O. P. 1. P., a pamphlet emanating from the same 


authoritative source. In these speaks the true and only possible } 


| 


*‘ labour leadership.” 

The field of vision of those who complain that administrative 
duty debars them from giving further scope to mechanical 
aptitude does not embrace the full engineering horizon which is 
not, after the manner of what a lay general manager of a railway 








THE ENGINEER 


engineering. I hold, on the contrary, that this particular 
adaptation of means to ends demands stricter scientific methods 
| in the administration than the older methods, if success is to be 
reached, and it presents deeply interesting problems which can 
‘only be solved by the application of both engineering and 
economic science. RicHARD A. McLAREN. 
Renfrew, December 18th. 


LOCOMOTIVES WITH FOUR EXCENTRICS. 


Srr,—-l note that Mr. Dendy Marshall wishes to withdraw the 
statement that the Swiftsure was the first locomotive to have 
four fixed excentrics, In the interests of historical accuracy I 
should be sorry if his withdrawal is premature, since it cannot 
be definitely proved that he is wrong, and the particulars given 
in Tax Enoresr, Vol. 55, page 159, referred to by Mr. Forward, 
appear to show that he may possibly be correct. 

In Tue Enorneer referred to Mr. Alexander Allan illustrated 
a plan view of the Swiftsure, which shows four excentries. Mr. 
Allan further states that the Swiftsure was built in 1834, and 
not in 1835. If this is the case and Mr, Allan's drawing and 
dates are correct, the Swiftsure with four excentries ante-dated 
Hawthorn’s Comet of March, 1835. Wishaw (1840) gave a 


those lucky | complete list of the Liverpool and Manchester engines, pre- 
‘3 | sumably from the official register of the company, in which 1835 


is given as the date of the Swiftsure. 

In any case there are several unsatisfactory details in the 
historical records, as far as they have been handed down to us. 
Mr. D. K. Clark, on page 10 of *‘ Railway Machinery ” (1855), 
illustrates an engine by Forrester, which, from the wording of 
the text, is supposed to have been a standard design of this 
firm. The peculiar valve gear is illustrated on page 21 of the 


once publicly stated locomotive working to be, viz., ** A mere | seme book, the date given being 1834. In regard to the engine, 
matter of measuring coal, oil and waste,”’ but glorious oppor- | Mr. Allan, in letters written in 1891, which I have, states that the 
tunity for enhancing the general good. An engineer, realising | illustration is far from accurate, and points out that it shows 


this, himself the real steward of his shops, having in his youth 
* drawn a straight file ’ for pay with the best, is most capable of 
and best fitted for blending humanity with rigid principle in all 


matters concerning the British workman, politicians, and | 


academic pundits notwithstanding. 
Time sheets, account books, and storekeeping are matters 


for a clericalism sternly subordinated to man engineerships. | 
4 vp tl - | responsible. Mr. Allan was acquainted with Mr. Clark, who 


1 can visualise an engineering concern staffed to turn out neces- 
sary output at highest quality, contentedly and happily, on a 
daywork basis, considerably eliminating time books and clerks 


and certainly dispensing with that horrible spawn of academic | preparation of * Railway Machinery 
» | Allan himself, are quoted in Tue Enorveer, Vol. 55, page 405. 


| It seems @ pity that Mr. Allan does not appear to have drawn 


hysteria wedded to the prevalent petty, policing, “* pussyfoot 
spirit—the “time recorder ;"’ a vision encouraged by your 
previous leading article on * Tataism,’’ and your welcome 
correspondent on “ Efficienc’ * in the same issue of Tue Enar- 
NEER, both of which artic! many others as well as myself 
must have read with sympati 7 and joy, especially your remarks 
as to the shop limit of 700 men. 

Engineering has no * polit.cs,”” but above such “ professions ™ 
as *‘ Law,” * Medicine,” and ** The Church,” its true understand- 
ing and uge is the tap root of future policy, domestic and world- 
wide, and Y am convinced that from what one knows of law courts 
the world over, 80 per cent. of the cases appearing there could be 
right morally settled by committees of the Institution of Mech- 
anical Engineers in 20 per cent. of the time and at 5 per cent. of 
the prevailing extortion; or, better still, before a court of 
divisional locomotive superintendents accustomed, as they are, 
to controlling inquiries into railway eecidents. 

The force that drives him to sacrifice his personal convenience 
to the welfare of the plant committed to his charge, to nurse, as 
@ mother her child, a bearing, an engine, or a foundation, or to 
make « report, if necessary, truthful to his utter disadvantage, 
ehunning like the plague what good old MacAndrew terms, 
* To lie like stewards wi’ patty pans,” is religion enough for the 
engineer ; facility for the exponents of such religion to be intro- 
duced rapidly into the administrative world will be a mighty 
step forward and upward in the process of our evolution, and the 
thanks of such all over the world are due to you for affording 
sympathetic ventilation to this subject. 


December 18th. Cecu, G. Hows. 





Sin,—I think that it would be a pity if the leading article on 
this subject in your last issue should have the effect, on the one 
hand, of causing any young engineer who aims at an adminis- 
trative position to think that he need not trouble about the 
technical science of his business ; or, on the other hand, of lead- 
img one who has the true scientific spirit to contemn economic 
science as of little consequence. The importance to the industry 
and to the nation of securing the best administrators in the 
coming years is my exeuse for offering some thoughts on the 
subject. 

It will be admitted that the final object of engineering industry 
is economic, and that technical science is one of the means to be 
used in attaining that object. The man who is ultimately 
responsible for economic suceess must have the power to decide 
all questions which affect it, and he certainly cannot have that 
power unless he has had the engineering training which will 
enable him to weigh justly the technical problems put before 
him by specialists. These problems, however, cannot be solved 
purely by considerations of technique, but matters must be 
taken into account which the man engrossed in technics alone 
has not had the time or the inclination to study. 

It may be, as you say, that the engineering training of the 
administrator is little used, if by little is meant that the intervals 
of time between the occasions of its active use may be consider- | 
able ; but surely it is not the frequency with which the know- 
ledge is used that matters, but rather the importance of the 
occasions of use; I do not agree that in this sense the word 
“little ”’ is appropriate. Also, the fact that the knowledge is 
in the mind of the chief, ready to be used, is of great importance 
in stimulating the minds of his more purely technical colleagues. 








To leave administration to some person without technical 
training, no metter how great his abilities, would in most cases 
result in failure, and dual control is not often a success. The | 
conditions of industry in the time of Boulton and Watt are not | 
comparable with the conditions existing to-day, and we of this 
generation have problems to solve of which Boulton and Watt 
never dreamed. 

I think thet you put the work of the edministrator_ on rather 
a low plane; he does not mainly busy himself with account 
books and time sheets ény more than he busies himself with 
routine calculations of stress or the microscopic examination 
of @ defective forging ; but he must be able, of his own know- 
ledge, to appreciate the data put before him in any of these 
directions. 

I also demur to the view expressed that mass production is 
making towards the destruction of the of mechanical 














two slide bars, whereas Forrester’s engines had four. Further, 
he states that Forrester’s frames enclosed the cylinders, but in 


the illustration the cylinders enclose the frames. Then he adds : 
| 


** the part of the valve gear shown is right.’’ (The italics are mine.) 
The same illustration of Forrester’s engine is shown in Col- 


| burn’s ** Locomotive Engineering *’ (1871), pege 41, a book for 


the revision and completion of which Mr. D. K. Clark was 


illustrated and described some of Mr. Allan's engines, and some 
particulars of Mr. Clark's visit to Crewe in connection with the 
” of 1855, as given by Mr. 


Mr. Clark's attention to the errors in the illustration on page 10 
of ** Railway Machinery."’ Had he done so, and also corrected 
the statement on page 22 of the same book that Messrs. Haw- 
thorn made the first application of four excentries, these errors, 
if such they are, would not have been repeated in Colburn’s 
book of 1871. It was only in 1883 that Mr. Allan drew attention 
to the use of four excentrics by Forrester, and at a still later 
date pointed out that D. K. Clark's illustration was not correct. 

Referring again to THE ENGINEER, Vol. 55, page 160, we find 
on the authority of Mr. Allan that “in 1848, to simplify the 
valve gear, Forrester suggested a modification of the Carmichael 
gear by shortening the excentricrods . . . and to work the 
valve on each side with one fixed excentric. Mr. Allan made 
the drawings and worked out this suggestion pearly as seen in 
D. K. Clark, page 21.” 

It is strange to see from this that Forrester, after using four 
fixed excentries, should wish to get out # design in which a 
return was made to two only, and stranger still that this sugges- 
tion should have been made in 1848, when nearly all locomotives 
were being constructed with link motion. It is very probable 
that the date 1848 was intended to have been written 1838 ; 
but in any case, it appears that Forrester intended to use a single 
excentric on each side in spite of the excellent reasons given by 
Mr. Allan for the use of double excentrics in the previous engines 
of the “ Swiftsure ’ type. Such a statement makes one wonder 
whether the latter engines really had four excentrics when they 
first appeared. 

It seems certain that the illustration on page 10 of “‘ Railway 
Machinery "’ does not represent the Swiftsure, which was a four- 
wheeled engine, subsequently altered in 1836 or 1837 to a six- 
wheeled engine, If Mr. Allan is correct, the engine illustrated 
cannot have been built before 1840, since in one of his letters 
in my possession he states that it was only in 1840 that he him- 
self brought forward the form of crosshead shown with two slide 
bars. Most of Forrester’s engines can be traced, and if the 
engine in question existed otherwise than on the drawing board 
it was possibly one of three, two of which went to Germany 
before the end of 1842, and the other was an engine built in 1842 
or 1843 which ran on the South-Eastern Railway. Nothing is 
known of these engines except that the one for the South- 
Eastern had 5ft. single driving wheels and 1 4in. by 18in. cylinders. 
But if this is the correct explanation, it would appear that For- 
rester, after using four excentrics in 1834-5, had made the 
retrograde step of using two only in his engines built several 
years later. E. L. Anrons. 

December 19th. 





Srn,—Before William T. James, of New York, had built his 
three-wheeled steam road carriage in 1829, with four-excentric 
reversing gear, Robert Stephenson and Co. had built the Lanca- 
shire Witch for the Bolton and Leigh Railway in 1828, and it 
mey surprise @ great many of your readers to know that an inde- 
pendent cut-off reversing expansion gear was used on that 
engine. 

The expansion gear, which was also the regulator gear, operated 
in such a manner as to control lead and cut-off perfectly for 
both forward and backward motion, and could be set for either 
forwerd or backward running while the engine was at rest, but 
the main slide valves could only be set for forward or backward 
running by moving the whole engine to make contact between 
the loose excentries and their driving sectors, as was usual on 
all engines at that time. 

In 1829 Robert Stephenson and Co. built for the Stockton 
and Darlington Railway a six-coupled engine, Rocket No. 7, 


| which also was fitted with an independent cut-off reversing 


expansion gear. This gear formed a part of the main slide valve 
gear and both gears could be set for forward or backward running 
while the engine was at rest. 

The original drawings of both these engines are in South 
Kensington Museum, and it may afford many of your readers 
considerable satisfaction to work out the action and details of 
these gears for themselves, especially as they have never been 
illustrated or described in any history of the locomotive. 

Glasgow, December 17th. Jas. Dun op, 








Dac. 
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TANKS AND CHAIN-TRACK ARTILLERY, 


Sin,—May I ask you to be kind enough to correct a disagree. 
ment between Fig. 32 and the text relating to it at the foot of the 
right-hand column on page 6592 This should read “the point 
B of the frame becomes displaced to B'; the chain-track 
remains in gear with the ground, while the point A, nearer the 
front, climbs to A'.”’ L. A. Learos,. 

Acton, December 16th. 


SLAG IN CONCRETE. 


Sir,—At intervals there are statements in the Press that 
cement concrete with slag aggregate has fuiled after long year. 
of apparently sound life. It is difficult to find instances. Might 
I invite your readers to give particulars of such failures that 
have come to their notice ? If it be desired to give the informa 
tion in confidence, it might be sent to me direct. 

H. O. Weer, 
Director of Building Research. 
16 and 18, Old Queen-street, Westminster, 
December 19th. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that the Ingersoll-Rand Company, Limited, 
has been appointed sole agent in the British Isles for the Swedisi: 
Sandviken drill steel. 


Houiines AND CGusst, Limited, of Lhimble Mi'l-lane, Birm 
ingham, ask us to state that they have recently appointed Mr 
D. Lamdale Frew, of 45, Hope-street, Glasgow, as their sole 
agent for Scotland. 

Texaco Petroteum Propvucts Company, Limited, the chief 
offices of which are at Imperial House, 15, 17 and 19, Kingsway, 
London, W.C. 2, asks us to announce that as from January Ist, 
1922, its title will be changed to the Texas Company, Limited. 


WE are advised that Messrs. Bostock and Bramley, Netherto:), 
Hudderstield, have combined interests with Joshua Buckton 
and Co., Limited, of Leeds, for the manufacture of all types of 
gearing to Messrs. Bostock and Bramley’s designs and speci 
fications. 

Groree Jonxs, Limited, of Lionel-street Foundry, Birming- 
ham, informs us that in consequence of the death, on the 22nd 
ult., of Mr. Alfred Turner, who was for many years a director, 
man and secretary of the company, Mr. H. Knight and Mr. 
T. C. Whitehouse have been appointed as joint managers, and 
Mr. Wm. Barron has been made secretary. 

Mr. Eric Porter, of Lonsdale Chambers, 27, Chancery-lane, 
London, W.C. 2, asks us to state that he has removed his 
Midland offices from Temple Buildings, Albert-street, Notting- 
ham, to Commerce Chambers (Elite Theatre), Parliament 
street, Nottingham. His London address will remain unchanged. 
The change of address also refers to Messrs. E. Potter and Co., 
under which style his consulting and supervising business is 
carried on. 

We have been asked to announce the termination on Decem- 
ber 3lst, 1921, of the working arrangement between the “ Turn- 
over ” Filter Company and J. Blakeborough and Sons, Limited. 
The latter firm, which has lately joined hands with George Kent, 
Limited, has decided to cease altogether the manufacture of 
water filters, and it is therefore requested that all future ‘> = 
for filters should be addressed direct to the * Turnover "’ Filter 
Company, 101, Bridge-end, Belfast. 





LAUNCHES AND TRIAL TRIPS. 





White Star liner; dimensions, 550ft. by 63ft. by 
12,500. Engines, two sets quadruple- 
reconditioned by Harland and Wolff 


Rune ; 
44ft.; gross tonnage, 
expansion engines ; 
recently. 

Papscnick ; 600-ton hopper barge ; built by Lobnitz and Co., 
Limited, to the order of Bombay Port Trust, Bombay. Sailed 
for destination on October 30th ; trial trip recently. 


geared turbine steamer; built by Craig, 
Taylor and Co., Limited, to the order of Sir John R. Ellerman, 
Bart., for Ellerman Lines, Limited dimensions, 461ft. 3in. by 
58ft. l0jin. by 34ft. 3in. Engines, single-screw double-geared 
turbines of Parsons impulse reaction type, pressure 220 Ib. ; 
constructed by Palmers Shipbuilding and Iron Company, 
Limited ; Howden’s forced draught fitted ; trial trip recently. 

Panistana; built by Irvine's ene and Dry Dock 
Company, Limited, to the order of Furness, Withy and Co. ; 
dimensions, 433ft. 6in. by 55ft. by 30ft. 6in. ; ‘to carry 9750 tons 
deadweight. Engines, double-reduction geared turbines ; con- 
structed by Richardsons, Westgarth and Co., Limited ; triel 
trip recently. 

Karonea ; geared turbine steamer ; built by Wm. Gray and 
Co. (1918), Limited, to the order of Ellerman Bucknall Line, 
Limited ; dimensions, 430ft. 9in. by 57ft. 3in. by 32ft- 10in. ; 
to carry 10,600 tons deadweight. Engines, one high-pressure 
impulse type and one low-pressure reaction type turbine, 

ire 2251b.; constructed by the builders; Howden’'s 
lorced draught fitted ; trial trip, Wednesday, November 23rd. 


Crry or Toxte ; 








Socisty or Eneiveers.—At the annual general meeting of 
the Society of Engineers, held on December 12th, the following 
jums for = read during 192! were awarded :—-The 
ident’s Gold 3 ledal to Mr. G. O. Case for his ‘ 
Winning of Tidal Lands in British Guiana”; the Bessemer 
Premium to Mr. R. W. A. Brewer for his paper, ‘‘ Some Modern 
Engineering Practice in America’; the Nursey Premium to 
Mr. Alfred 8. E. Ackermann for his ee on “ The Physical 
Properties of Clay ” (third paper); the Society's Premium to 
Mr. W. M. Beckett for his paper on “‘ Northwich Sewerage and 
Sewage Disposal Works’; and the Geen Premium (open only 
to members of associated societies) to Mr. C. F. Moore, of the 
Crystal Palace Engineering Socievy, for his paper on “The 
Locomotives of the London and North-Western Railway.” 
Dew Reservorns.—We have received from Mr. 8. B. Russell, 
of 10, Gray's Inn-square, London, W.C. 1, a pamphlet in which 
he advocates the use of dow reservoirs for providing supplies of 
potable water in districts where other sources are inconvenient 
or absent. A sketch shows that a shallow excavation is made 
and lined with heat insulating material to form the reservoir. 
The roof is also insulated, an pli een ge §. pk erdag 
which the dew is deposited and runs down into the reservoir. 
A corry; iron fenee and 6 are set round the site,to 
protect it from the wind. It is said t 
ards area will collect 24,000 gallons of rain and dew in the 
Eastern ig pl dene Fah ap frend pana 
capacity of 12,000 gallons would furnish an average daily supp) 
of 120 gallons during the hot summer months and 








day for the remainder of the year. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Business in Steel. 

Tue sudden rise in the American exchange has 
had the result of reopening steel business. Offers of 
American billets have been received at prices which may 
compete with native prices. The recent rise in English 
values of semi-finished steel has given the Continent an 
opening, billets being on offer at £5 17s. 6d. at Antwerp, 


as compared with the home price of about £8. English 
makers were prompt to take advantage of the disappear- 


ance of foreign competition, but it is now believed that | 


home quotations will have to be reduced. Belgian joists 
and rails are being quoted £9 10s. delivered here. Among 
other lots on offer is some derelict war material, consisting 
of rails, bars, &c. Some of the former are being offered 
at as low as £5 17s. 6d. Antwerp. The steel makers are | 
doing rather more work at recent prices, but all trades | 
dependent on shipbuilding suffer from the poor demand in 

that department. The slow progress being made in the 

steel department is shown by the official statistics published 

by the National Federation of Iron and Steel Manufac- | 
turers. These show a total steel production in the counties 

of Staffordshire, Shropshire, Worcester, and Warwick of 

46,300 tons in the month of November, an increase of 

6 per cent. on the previous month, which increase compares 

with anaverage of 10 per cent. for the whole of the 

kingdom. It represents, however, a reduction of 42 per 

cent. a8 compared with September of last year. The figures 

indicate the very slow progress made by the trade, although 

the prices accepted for finished steel are notoriously 

unprofitable. In order to meet the new foreign competition | 
it is stated that this week English steel makers have offered 

to supply billets at £7 f.o.r., a figure which should make the 

American steel unattractive. As English steel works will 

now sell finished steel bars at £10 10s., re-rollers are prac- 

tically unable to compete at the present price of billets. 

This has increased the dullness in the Black Country, 

where a number of ironworks have for several months | 
utilised their mills for the re-rolling of steel. 


Manufactured Iron. 


The local ironworks are very short of work. The | 
manufacturers have done their best to find their men | 
employment before Christmas, and orders have been 
accepted without any idea of making a profit. The best 
bar houses are feeling the dullness in the shipbuilding | 
trade and there is none too much business about just now. 
Prices of best bar iron remain at £16. In Staffordshire | 
unmarked bars the official declaration of £13 has very little | 
practical application. Unassociated mills are accepting | 
anything down to £12, and members of the Association | 
have to compete. Belgian bars are firming up again after 
their recent relapse, but they can be bought at £9 10s. 
delivered here. The circumstances of the market are | 
against an expansion of business with the Continent. | 
Another feature which is becoming more prominent in | 
the bar iron trade is the disregard of standard extras. 
Many sellers are exercising a free hand in this as well as 
in the matter of price. The standard list of extras as a rule | 
is rigidly adhered to, but it is now being drastically cut 
There is still a fair demand for galvanised sheets and makers 
are keenly competing for orders. Prices are easier at £17 | 
to £18 for 24-gauge sheets in bundles f.o.b. Makers can 
now purchase their sheet bars down to £7 15s. ranging to £8. | 


} 


Pig Iron. 


There is a shghtly better demand for foundry | 
pig iron, but prices remain weak. Northamptonshire | 
foundry iron has been sold at as low as £4 7s. 6d. at the 
furnaces and forge iron, for which there is an exceedingly | 
small demand, proportionately lower. Derbyshire No. 3 
is quoted at about £4 17s. 6d. There is very little business | 
passing. It is noticeable that there is now a qredat | 
improvement in the output of pig iron, and at the end of 
October there were eighty-two blast-furnaces in operation, 
compared with sixty-eight at the end of September. 
Continental competition in this department is still felt, but 
it is good to note that there has been a decided decline in 
our purchases of forge and foundry irons from the Con- 
tinent during the past three months. Imports of basic 
iron have, however, jumped up again. This is a very dis- | 
turbing feature and goes a long way to explain the diffi- | 
culty experienced in getting the British blast-furnaces | 
into action again. Furnace owners hereabouts state that | 
with coke at 22s. 6d. they are working at a loss. Great 
interest is taken in the announcement by the railways 
with regard to the rates to be quoted in the New Year. 
Apparently some business has been kept back by con- 
sumers in the hope that reduced rates will bring a corre- | 
sponding fall in selling prices. But several of the smelters 
have warned their customers that these reductions have 
already been discounted in the low prices now quoted. 
North Staffordshire makers are insisting on £5 10s., but 
are doing very little business, being well undersold by | 
Northamptonshire and Derbyshire irons. 





} 








| 
| 


Nuneaton Pit Dispute. 





The dispute at Stanley Brothers’ Nuneaton 


| a serious advance should take place ; but the accumulated | 


| start again, one does not hear that they are doing so, and 


| whereas not so long ago it was difficult to find buyers at 


| very firm, and there is no sign yet of any weakeni 


a time to reduce the water sufficiently to enable work to 

proceed, but the inrush has become so great—due in all 
Tt to the flooding of the neighbouring pit at New 
| Hawne—-that the plant is unable to cope with it, and 
| operations have ceased. About 100 miners have been 
| thrown idle, and the clay miners and brickmakers will 
| also be affected. 


Trade Boards. 


The strong opposition to the Trade Boards in 
Midland engineering circles is shown by the evidence 
| recently given by Mr. Alexander Ramsay, chairman of 
the Management Board of the Birmingham and Wolver- 


hampton districts of the Engineering and the National | 


Employers’ Federation, before the special committee. 
It was a matter of common knowledge in the Midlands, he 
said, that workpeople who were protected by Trade 
Boards did not join trade unions, and as Trade Boards 
extended the authority of the trades unions over the 
workers would correspondingly decrease. Having pointed 
| out most clearly the confusion that Trade Boards had led 
to, he said they should not attempt to define wages for 


| operations. They should concern themselves only with a 
|minimum wage for the lowest grade of worker in an 


occupation, and allow the ordinary economic forces to 
determine the wages of skill and merit. 





LANCASHIRE. 
(From our own Correspondents. ) 


Mancuester, Thursday. 


Iron, Steel, and Metals. 


So far as iron and steel are concerned there is | 
no sign of any approaching improvement in the general | 
condition of trade, at least none that is visible from Man- | 


chester. Of course, one cannot expect to see any activity 
in business this week ; things would be quiet no matter 


how good were the prospects for next year ; but it seems | 


inevitable that the struggle to get prices down will con- 
tinue yet for some months. In many departments of the 
iron and metal trades the selling prices are already below 
the costs of production ; but this fact has no influence on 


the mind of the buyer, who still persists in looking for lower | 
| prices. That business can go on very long under such 


conditions is impossible, but relief must come from lower 
manufacturing costs and not from higher prices. Manu- 
facturers would do well, therefore, to direct all their 
energies to the reduction of costs and cease to rely upon 
any permanent improvement in selling prices. The world 
is poor and must be provided with goods at prices suitable 
to its poverty. Both wages and profits will have to be on 
a& more modest scale. 


Metals. 


The opinion in the copper market seems to be 
rather more favourable than it was. It is one of the few 


| markets in which prices—at any rate for standard and 


refined ingot copper—have been low for nearly a year, 


| 
| an Englishman. 
| 
| 
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| one cannot believe that the market price can rise unti 
it is solved. There seems to be a belief in some districts, 
notably in Cleveland, that a revival will show itself early 
next year, but one cannot help being sceptical on this head. 
, amongst consumers of pig iron, there is a strong 
— that next year the market price will be lower, 
| whatever the actual cost of production may be. There is 
| no business moving at present, unless it be an odd truck 
|or two, and the amount of the reduction of the 
|railway rates is not sufficient to remove the heavy 
|handicap under which the Manchester ironfounder 
has to work. The foundries here are short of orders 
does not see how they are going to 
obtain much fresh work until the conditions of transport 
are again fairly near to the pre-war standard. The cost of 
pig iron may come down to £4 per ton by next pring, but 
even if it does the Manchester ironfounder will not get 
any relative benefit. 


| 
jand one 


Steel. 


The official prices for sectional steel are un- 
changed, but buyers are more dissatisfied with them, 
because they are constantly hearing of very low prices 
quoted for export. Thus joists have been quoted f.o.b 
at £8, and the buyer here naturally says that if the foreigner 


| or the colonial is to get them at £8, he ought not to be made 


to pay £10. It is too much to pay for the privilege of being 


Scrap. 


The trade here in scrap is dead at the moment. 
The only cheerful news is that steel scrap is going out of 
the country, and this may relieve the pressure of the 


| accumulated stock. The prices for foundry scrap are 
uncertain, but probably £4 5s. would be accepted for fairly 


good qualities. For heavy wrought scrap there is very 
little demand yet. 
Electric Vehicles for Dockside Purposes. 

In the course of his paper on “ Mechanical Cargo 
Handling,” read by Mr. G. H. Rae before the Liverpoo! 
Engineering Society on the 14th inst., the author described 
the appliances used at West Toxteth Dock by Elder, 
Dempster and Co. for dealing with cargoes of palm oil, palm 
oil kernels, cocoa, cotton, &c. The equipment includes 
electric trucks and tractors and a number of light portable 
electric cranes. The quantity of electrical energy con- 
sumed by the trucks was, the author said, found to be 
extremely small, and at the rates usually to be obtained it 
might be said that the cost of current for a vehicle carrying 
30-cwt. loads and traversing a distance of 16 miles was 
only about Is. for one day. Taking an actual performance 
in the transport of 34-cwt. loads, it was found that after 
four hours’ running, in which 50 tons had been transported, 
the B.O.T. units consumed were 1.45. Taking the cost 

r unit at 4d., the cost worked out at 7d. for four hours. 

e vehicle on the occasion in question was covering # 
distance of 230 yards loaded and 230 yards light, and the 
total number of loaded journeys was thirty, so that the 
work performed would equa! 1.7 ton-miles per hour. 
Taking into consideration the interest on capital outlay, 
depreciation, repairs, maintenance, current for charging 
the battery and drivers’ wages, the total cost of operating 





and this is a time quite long enough to produce a feeling 
that they cannot well go lower. It is not clear yet that | 
the suitable moment for buying copper has actually arrived. | 
The consumption in all European countries, except Ger- | 
many, is well below the normal, and it is necessary that 
this general consumption should be in a better state before | 


stocks in America are being reduced, and although it has 
been suggested that some of the idle producers there might 


it is doubtful whether American producers will start until 
there is less risk of spoiling the prospects of the market. 
The rise in the American price has been considerable, and 


12 cents per pound, recently a good business has occurred 
up to l4 cents. This is an advance equal to about £10 per 
ton, but it has been partially hidden from us by the rise 
in the exchange. Experts believe that this alteration in | 
the sterling value of the American dollar has now gone far | 
enough, and if there should be a reaction it would tell | 
sharply in the copper market. The consumer of copper 
here seems to have a safe course before him by buying 
his forward requirements in best select and selling standard 
against it ; but if he has the necessary courage one would 
not now dissuade him from covering requirements for a 
year ahead and omitting the corresponding selling of 
standard. There has been a slight reduction in the official 
prices for copper sheets and bottoms, and it is probable 
that further reductions in manufactured copper and brass 
will follow ; but this is not of any marked significance, 
because if raw copper advanced by £10, manufactured 
copper and brass goods ought still to be cheaper than 
they are at present. Tin has continued to be a very firm 
market, but many people in the trace are beginning to 
think that the advance has now gone far enough, or at 
any rate as far as can be justified by the condition of 
demand and the state of the stocks. After a rise of about 
£20 per ton there may be some taking of profits, which will 
check the market a little. The market for lead has kept 








Germany is an anxious buyer of the metal, and this may | 
be because she does not now get lead from Silesia. The | 
European market is practically still without the bulk of 

the Australian output, and it may be that stringency will | 


a truck might be taken at about 3s. 6d. per hour, or the 
equivalent of the wages to two labourers. 


The Engineers’ Club. 


One of the most enjoyable evening's entertain- 
ments which have been held for some time at the Engi- 
neers’ Club was provided on the 15th, by the chairman, Mr. 
Bertram Thomas, and friends. Mr. Thomas entertained 
the committee and officers at dinner and afterwards a 
delightful concert was given, to which all members and 
their lady friends were invited. The conspicuous features 
of the entertainment were the musical and vocal contri- 
butions by amateurs. 


Manchester Association of Engineers. 


About 400 members, accompanied by their ladies, 
were present on Friday last at a conversazione given by 
the president, Mr. Fred. J. West, C.B.E., at the Man- 
chester City Art Gallery. After being received by Mr. 
and Mrs. West, the guests were free to inspect the splendic 
collection of works of art which are the property of the 
Manchester Corporation, or to listen to an enjoyable pro- 
gramme of vocal and instrumental music. 


The Railway Fusion. 


Much satisfaction is felt in this city converning 
the decision of the joint board of the London and North- 
Western and the Lancashire and Yorkshire Railways to 
make Manchester the headquarters of the northern section 
of the new joint system extending from Crewe to Carlisle. 
Although it has not been officially announced, it is reported 
that Mr. G. Hughes, chief mechanical engineer of the 
Lancashire and Yorkshire Company at Horwich, has been 
appointed chief mechanical engineer to both lines. 


Barrow-tn-Furness, Thursday. 
Hematites. 
There is still greater quietness to report this week 


in the hematite pig iron trade of North Lancashire and 
Cumberland. The demand has fallen away very consider- 


Colliery, as reported in my letter last week, caused by the | continue until Australia resumes her proper place amongst | ably on local as well as general home account, and the 


men refusing to accept a 10 per cent. wage reduction, has 
been settled, and work at the pit has been resumed. It is 
understood the mutual arrangement arrivéd at provides 
that for three months an amount equal to 10 per cent. 
reauction shall remain to assist the firm. If at the end of | 
that time it is found the colliery has paid, the men will 

receive it ; if not, they will forfeit it. 


Halesowen Mine Flooded. 


The Witley Colliery, Halesowen, has at last had 
to be abandoned by the management. This is one of the | 





pits which were flooded out during the coal strike, but an | 
The pumps were able for | 


effort was made to re-start it. 





| the world’s suppliers of the metal. 


Spelter has been a 
stronger market, and it is possible that the long depression 
in this metal is at last coming to an end. 


Pig Iron. 


The position in the pig iron market remains very 
unsatisfactory, and it seems almost impossible to get any 
clear idea of what is going to happen. The outstanding 
fact is that not one third of the possible production is now 
being made, and, moreover, this small proportion cannot 
be sold at a profit. What will have to be done to enable 
all the furnaces to get*to work and to find a profitable 
market is a question which is at present insoluble; but 





Millom and Askham Company has put out of operation 
its furnace at the Millom works, which are now entirely 
idle. On Friday the two furnaces blowing at Barrow will 
be damped down until January 9th, according to present 
orders. The position is therefore very unsatisfactory and 
rospects are poor all round, and it is thought that it will 
well into the spring before things look up again. The 
cut of 10s. is in the direction demanded by users, but 
further reductions in price are called for. One of the handi- 
caps to smelters is the heavy railway rates. Mr, Myles 
Kennedy, one of the leading ironmasters and himself a 
railway director, speaking on Friday last, said that the 
railway rates were extortionate, and he called for a reduc- 
tion if the trade of the country is to be revived. 
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Iron Ore. 


The demand for hematite iron ore has fallen 
away and now very little ore is being raised. The trade is 
almost wholly a local one. The importations of Spanish 
ore continue. 


Steel. 


In the steel trade makers are experiencing a very 
small demand for all descriptions of metal, and on Friday 
next the whole of the plant at Barrow will close down for 
over a fortnight. This week the Siemens departments’ 
rail and hoop mills are operating, as are also the foundries, 
the latter being engaged on shipbuilding castings, &c., for 
merchant work. 


Fuel. 


There is a very small demand for either coal or 
coke, and with furnaces going out of operation even less 
fuel is required. 





SHEFFIELD, 
(F'rom our own Correspondent. ) 


Two Good Signs. 


In the midst of a great deal of distress caused by 
the heavy numbers of unemployed the Christmas spirit 
has been endeavouring to develop itself all the week, 
though for many families in this district, it is to be feared, 
the season must be the reverse of festive. Most of the 
steel and engineering works—or those portions of them that 
continue to be operated—are closing down for about a 
week, but in very many instances the holiday is to be 
restricted to a long week-end, while some firms appear 
uncertain as to when they will re-open. There is a good 
deal of speculation about prospects for the steel trade, 
and opinion seems to be as wide as the Poles. It is much 
easier to hope than to prognosticate, and what I find is 
that manufacturers are hoping that a better state of 
industry will develop before the new year has progressed 
very far. There are certain elements in the situation that 
justify such an attitude, one of them being the continual 
fall taking place in raw material prices, and another the 
very much more reasonable position being taken up by 
labour in the matter of wages. One does not hear so much 
to-day of the “ Red” claptrap. It was tolerated by cer- 
tain sections of the men when work was plentiful and wages 


were good—when, in fact, everything was calm and | 


bright-—but the necessity for co-ordinating with Capital 
in order to win back trade, the absence of which is being 


so sorely felt, has done more than anything else to bring | contributed to the delay. 
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of engineers, the Brightside Foundry and Engineering 
Company. 


Export Outlook Brighter. 


One might go on enumerating really important 
extensions which either have been recently completed or 
are nearing that stage, and they all go to prove an abso- 
lute faith in the future. The peace with which Ireland is 
now “threatened ’’ should be quite a good thing for the 
Sheftield district, because for years Ireland has been a 


prosperous conditions it is fully expected that that market 
will prove better than ever. Magnets and motor steels 
are in much keener demand again, arising out of the mild 
revival in the motor building industry. So far as exports 
are concerned there is no recovery yet worth going into 
ecstasies about, but there seems no doubt that a move- 
ment in the right direction is discernible. Cutlery manu- 
facturers are finding the Australian market more active. 


Raw Materials. 


Regarding raw materials, it is interesting to note 
that a fresh impetus to the developments which were 
interrupted by the coal strike and trade slump is probable 
in North Lincolnshire, and may be manifest particularly 
by two of the enterprises there, that at Redbourn Hill, 
controlled by the Thomas interests, and the Appleby 
Iron and Steel Company, which is, of course, owned by 
the United Steel Companies, Limited. North Lincoln- 
shire has been experiencing some terribly lean years since 


able land of promise and should now very soon reflect the 
improvement in the tin-plate industry of South Wales. 
For a long period no iron furnace was in blast there, but 
now I learn there are five blowing, with the prospect 





after the turn of the year. Consumers of hematite iron 
in the Sheffield area say they can now buy parcels of East 


100 per cent. over those which prevailed in the early summer 
of 1914. 
as 97s. 6d. at works, while the price of soft basic billets 
is little better than £7 15s. The quotations of wire rods 
and of all descriptions of finished steel productions are 
declining. 


Vickers’ Report. 


A considerable amount of interest was felt in the 
issue, a few days ago, of the report of the directors of 
| Viekers Limited for the year 1920. In normal times this 
document would be expected in the early spring, but dis- 
|eussions with Government departments concerning the 
| prices of various contracts executed during the war have 
The net profits for the twelve 





the extreme gentlemen in the ranks of trade unionists | months, at £541,261, are little better than one-half the 


to their senses. Then again, the air is full of inquiries 
which show less disinclination to be translated into actual 


} ; : 
| average profits for the preceding four years, and after 


paying dividends on the preference shares and passing the 


very good customer, and with a return to anything like | 


of two or three others being put into commission again | 


Coast at less than 120s. delivered, in spite of the still heavy | 
charges for railway rates, which are considerably above | 


Derbyshire foundry iron is mentioned as low | 


| early improvement is difficult to discover. 
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} 
expected following the recent drastic reduction in prices, 
and further concessions will have to be made ere the 
demand opens out. It is, however, doubtful if manufa 
turers can afford to make any heavier sacrifice in order to 
| get business, for they are now selling at a heavy loss, anc 
| it would appear that only substantial relief in railwe, 
rates and fuel costs would eneble any further reductions 
to be made. These will certainly have to come before t} 
| trade will revive, and the sooner costs and prices are cut 
again the sooner will come the long-looked-for revival. 








Cleveland Iron Trade. 


Little or no material change can be reported in 
| the position of the Cleveland iron trade. Business con 
| tinues to drag along on very quiet lines and was furthe: 
| restricted this week by the uncertainty regarding tl: 
expected reduction in railway rates. A substantial con 
cession might have enabled a further cut to be made i: 
| pig iron prices, but the long delay on the part of the railway 
companies in coming to a decision has created considerable 
; anxiety, and undoubtedly acted as a further check upon 
| business. There is, however, a more optimistic feeling 
: abroad regarding the outlook, and there is a general opinio: 
| that business will come forward in better volume afte: 
the holidays. There is already a little inquiry for pig iro 
for delivery in the first few months of next year, and « 
further cut in prices, would do much to stimulate business 
| Meanwhile the official quotations remain unchanged, an! 
as there is to be no market next week the prices quoted are 
| likely to rule to the end of the year. 








hostilities ceased, though it is, as a matter of fact, a verit- | 


Hematite Pig Iron. 


Increased output in the East Coast hematite 
| pig iron trade has brought about keen competition fo: 
| the orders that are circulating and an easier tendency in 
| prices. Mixed numbers are now being offered at 100s. 
per ton, with No. 1 at 102s. 6d. Large deliveries are stil! 
be:ng made to South Wales, and at the lower figures it is 
hoped to do a bigger business after the holideys. 


Iron-making Materials. 


Business is practically at a standstill in the foreign 

| ore trade. For the most part consumers are carrying beavy 
stocks and still have to take deliveries under contracts. 
| Some sellers are asking 27s. per ton c.i.f. for best Rubio 


| ore, notwithstanding the fall in freight to 7s. 6d., but 


business could be done at less than that figure. Coke 
prices are easier, and good medium furnace kinds are now 
offered at 28s. delivered at the works. 


Manufactured Iron and Steel. 


Production of menufactured iron and steel ha- 
shrunk to very small proportions, and an indication of an 
New business 
passing is quite tr! fi ng, though to keep their plant partial! 


| employed some firms are quite willing to accept orders 





business, though the latter still requires an extraordinary | dividend on the ordinaries, the directors. carry forward 
degree of skill to “land.” I was speaking only this week | £991,639, including £846,364 brought down. In their 
with the maker of a new type of annealing furnace—about | report the directors sav that all the company’s works in 
which more detailed reference may be made in a subse- | 1929 were very seriously affected by labour disturbances 
quent letter—and he told me that his firm was very busy | inside and outside and particularly by the prolonged 
indeed with inquiries ! | moulders’ strike, which threw all engineering and ship- 
building production out of balance. The company's 

Faith in the Future. | electrical interests were fortunately less affected than the 

| other branches. High prices of coal and of raw material, 

It is in faith that the day is not far removed | heavy taxation and the disordered condition of foreign 

when some of those inquiries will begin materialising that | exchanges accentuated the unfavourable circumstances 
a few of the larger firms here have gone in for very impor- | referred to, and the company, in common with others, 


below cost. With practically no orders on the books most 
of the works are closing down for a tortn'ght this week-end, 
and some indefinitely. Manufacturers of heevy steel rails 
and fish-plates have reduced quotations £1 per ton, anc 
further cuts in other branches of the steel trade are not 
improbable. Heavy steel rails are now £9 10s. and fish- 
plates £14 10s. 


The Coal Trade. 


The northern coal market is generally very firm 
throughout, for any date of loading, and merchants find 





tant developments. For example, I believe the new and 
thoroughly modern steel strip and merchant bar mills 
at Templeborough are now nearing completion, ready to 
play their part in the great steel plant, of the continuous 
type, put down by the United Steel Companies, Limited. 
It seemed a thousand pities that just as several of that 
company's developments had been brought to fruition— 
the installation of the Morgan continuous wire rod rolling 
mill and the erection of fourteen large open-hearth steel 
furnaces, &c.—the very trade for which the company 
sought to cater should have slumped as it did. It was dis- 
appointing in the extreme, but the directors should reap 
the benefit of the first breath of an industrial trade wind. 
Then, on the other side of the road at Templeborough, 
are the big developments proceeding at the works of the 
Sheffield Steel Products, Limited, including installations 
of open-hearth and electric steel melting furnaces and of 
large rolling mills, the housings for which I my self saw 
in place many months ago. When completed these works 
will be quite wonderful in their way and entirely self- 
contained, including their own water supply and a fine 
producer gas plant. The idea is eventually to erect blast- 
furnaces, so that right from the very raw materials the 
company will make its own steel and roll it ready for con- 
version into tools and cutlery on mass production lines 
A foundry is also to be provided and batteries of drop 
stamps. Finally the company has just launched a sub- 
sidiary concern, called Sheffield Steel Products (Stores), 
Limited, the purpose of which is to acquire retail shops 
in all parts of the country. This part of the scheme is an 
experiment, the wisdom of which many business men 
question, but which will be watched with a very great 
degree of interest. The Park Gate Iron and Steel Company 
is just getting into operation its new 400-ton metal mixer, 
into which liquid iron, conveyed from the blast-furnaces | 
in 30-ton ladles, will be treated before being poured into 
the steel furnaces. The length between the port blocks 
is 55ft. and the width inside the brickwork is 21ft. 6in. 
The total weight of the body when fully charged is between 
800 and 900 tons, and this is tilted by means of hydraulic 
cylinders. Another feature at the Park Gate Works is | 
the new 24in. section rolling mill, installed to meet require- | 
ments for round bars, squares, and profiles of high-class | 
quality and finish. Rolls up to 26in. diameter for heavier 
sections can be accommodated. . Both the mill and the 
engine, I believe, have been built from the company’s 
own designs by the Chesterfield engineering concern of 
Charles Markham and Co. fields, too, are getting 
into order their new 28in. mill for rolling manganese rails, 
the work in that case, as I think I have previously men- 
tioned, having been carried through by the Sheffield firm 








suffered much from these adverse influences. Customers, 
under such conditions, and in the hope of a future fall in 
prices, would naturally only effect purchases when forced 
by the necessity of their own requirements to do so, and 
trade was thus reduced to very narrow limits. Moreover, 


the large proportion of the company's works kept at the | 


disposal of the Government for the production of arma- 
ments were practically empty of work, a fact which 
necessarily added to the difficulties which the company 
had to face. The fall in the value of all stocks and materials 
towards the end of the year caused losses which have been 
provided for in the accounts. 


Firth’s Directorate Changes. 


With the new year will come some interesting 
changes in the directorate of Thomas Firth and Sons. 
After about forty years’ service with the company, for 
twenty-eight years of which he has been a director, Mr. 
J. Rossiter Hoyle, joint managing director with Mr. F. C. 
Fairholme, relinquishes that position, but will retain a 
seat on the board and attend at the London office. The 
managing directorate will devolve wholly on Mr. Fair- 
holme. Mr. Percy Fawcett is retiring from the position 
of chief engineer, on account of his health, but will remain 
with the company as consulting engineer with a seat on 
the board. He is succeeded as chief engineer by his 
assistant, Mr. H. 8. Burn, and’Mr. Arthur D. Matthews, 
for some time past connected with Armstrong's Manchester 
works, becomes works manager at the Norfolk Works, both 
Mr. Burn and Mr. Matthews also becoming local directors 
of Firth’s. 





| 
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NORTH OF ENGLAND. 


(From our own Correspondent.) | 
imi i i 22. 
The Trade Position. Co., Limited, for delivery in 192: 


ALTHOUGH the general trade position in the North 
of England is still very discouraging and unemployment | 
very acute, there is a growing feeling that the corner of | 
the depression has been turned and that a gradual improve- | 
ment will be experienced after the Christmas holidays. 
The coal trade has taken on quite a new lease of life. For 
near future delivery it is difficult to place orders, as most 
of the collieries are reported to be fully booked. The 
position in the iron and steel trades is very. uncertain. 
Business is not coming forward in the velume that was | 








difficulty in covering their requirements for the remainder 
of the month. Their only hope of purchasing is when a 
turn opens out unexpectedly ; otherwise, the pits are fully 
stemmed up to the end of the year. The forward market 
is now giving signs of improvement for the early part of 
next year, end there is some disposition on the part of 
buyers to treat for January, and in some cases February, 
and though the aggregate is small a start has been made. 
Best steams have been done once or twice for January 
shipment at 23s., while one of the D.C.R. group is indicating 
as high as 24s. for next month. Whether this level will be 
ma'‘ntained remains to be seen, but if only a stable range 
of values could be established there is plenty of business 
possible, and the coal trade would probably enter upon a 
spell of prosperity. There are already several contracts 
under discussion, including that for the Norwegian State 
Railways, for 35,000 tons of best steams, tenders for which 


| have been sent in, and are said to be based on 22s. 6d. to 


25s. by the collieries, but some merchants are understood 
to have undercut these figures. The Copenhagen Gasworks 
contract, together with a small inquiry for steams, is also 
on the point of being placed. The Durham forward posi- 
tion, though not quite so firm as that of the more northern 
coalfields, is still improving in outlook, and probably for 


| a month or more ahead the situation will not deteriorate 


to any appreciable extent. Among the factors which may 


| have contributed to the temporary improvement may be 


mentioned the dispute among the French miners, which 
tends to dislocate the whole coal trade of France, and which 
is introducing bus'ness here. The coke market is slow, 
with a very poor demand for any class of foundry or fur- 
nace. Gas coke is scarcely as well assured as it was and 
prices are moving downwards. 


Work for Shipbuilders. 


Four large steamers now being built on the Tyne 
and Wear have been purchased by Walter Runciman and 
The four steamers are 
about 10,000 tons each ; two of them are be'ng built on 
the Tyne at the yard of the Northumberland Shipbuilding 
Company, and two in the Wear yard of Doxford and Sons, 
Pallion. The latter firm was building the vessels for 
Norwegian owners, but received instructions to cease work 
on them. Since that time work has been at a standstill, 
but now that Messrs. Runciman have taken over the con- 
tract the yard will proceed as soon as possible with the 
work. , 
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SCOTLAND. 
(From our own Correspondent.) 


First Launch from New Shipyard. 


DuninG the past week the Blythswood Ship 
building Company, Scotstoun, launched its first ship. 
The vessel, named the Jackson, is an oil tank steamer of 
over 10,500 tons deadweight, and several novel features 
are embodied in the design. The vessel is 455ft. in length, 
56ft. in breadth and 34ft. moulded depth, and is of the 
two-deck type, with long poop bridge and forecastle, and 
upper flying bridge. The engines and boilers are aft, and 
the oil compartments amidships, with transverse coffer- 
dams at their boundaries. The holds are divided into 
eghteen separate oil-tight compartments, with Sumne: 
tanks all fore and aft between the main and upper decks. 
In a large pump room amidsbips are installed two large 
Worthington-Simpson duplex oil pumps, 24in. by 1l4n. 
by 20in. stroke, each capable of disc harging 300 tons of 
heavy oil per hour. Two main lines of 12in. wrought iron 
piping are led therefrom, all fore and aft. The pumps can 
deliver on both sides of the vessel by either stem dis- 
charge pipes or through transverse deck lines. Appliances 
are also fitted for discharging into Lighters or barges 
alongside. Constructed for American ownership, she is 
one of several vessels of similar design which the Blyths- 
wood Company has on hand. The system of construction 
has been designed and developed in detail for oil tankers 
by Dr. James Montgomerie (Lloyd’s principal Surveyor 
in Seotland) and Mr. Macmillan (of the Blythswood Com 
pany). The system has been developed with a view to 
ximplicity of construction and to ensure the accessibility 
and complete drainage cf all spaces. 


World Competition. 


That British shipbuilders would experience keen 
outside competition has been recognised for some time 
back, and the time has apparently arrived when that 
competition is ¢ very definite proposition. At an importent 
launch the other day it was pointed out that Austrelian 
builders can construct vessels at a cost £2000 per ship less 
than the British price, and still pay higher wages than are 
paid in Britain. As matters stand at present, there are 
practically no new orders for the Clyde, and empty berths 
increase with the launches. Rumours of fresh inquiries 
are abroad, and it is said that tenders for upwards of 
twelve steamers are being prepared, and these may perhaps 
bear fruit. 


Pig Iron. 


Business in Scotch pig iron is extremely small, 
very little being done either for home or export. In fact, 
within the past few days a number of furnaces have either 
been blown out or damped down, and only about half a 
dozen are now in operation. Even at current prices, the 
small output could not be disposed of, and makers had 
no option to closing down under present conditions. 
Prices have fallen steadily for some time now, and adding 
to stocks would of necessity entail considerable loss. 


Steel and Iron. 


The output of steel has been a little better for a 
week two, but orders are still very scarce, and the 
improvement may not be ma‘ntained. As prices fall, 
makers appear to be more hopeful, but the keen competi- 
tion experienced is making business extremely difficult. 
The majority of the works are only mildly active, and have 
great difficulty in keeping even a minimum proportion of 
their machinery in motion. Plates are very quiet, and 
while sheets have a fair inquiry, orders are far from being 
plentiful. Bar iron makers have reaped little benefit from 
reductions in prices, and rivet, bolt and nut makers are 
suffering from the stagnation in the shipbuilding and 
allied industries. 


Coal. 


The Scotch coal trade has been more active | 
during the past week, owing to an increase in the export 
department. Shipments to lreland are on the increase | 
and the Lothians and Fifeshire are busy with orders for 
continental and Scandinavian destinations. West of 
Scotland washed nuts ere busier, and make up in a measure 
for a qu eter demand for round coal. Prices of the latter 
are a trifle softer. Coal for home consumption is in poor 
demand, especially for industrial purposes. Dross is 
in the nature of a glut at present. House coal, however, is 
comparatively busy. Aggregate shipments for the past 
week amounted to 258,486 tons, against 208,615 in the 
preceding week, and 341,4 17 tons ir the same week in 1913. 


Coal Export. 


The export demand for Scotch coal has evidently 
teuken a new lease of life; at any rate, it is said that the 
rush of orders from abroad is quite unusual for the time 
of the year. Many vessels are now in port awaiting cargoes 
for Baltic, French and Italian destinations. Inquiries, 
too, indicate plenty of similar business, with prices at 
present rates or lower. There is just the danger that a 
counter revival in home demands might strain resources 
and force prices up again. At present, however, export 
is decidedly healthier. | 


| will result, 
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can be done without an excessive amount of trouble. 
Difficulties were already being encountered in the early 
part of this week in getting suppl.es of coal together, 
and with the delays that are occuring it will not be sur- 
prising if quite a number of vessels are deta ned over the 
holidays. There is a good inquiry for coals for shipment 
during the first few months of next year, but it remains 
to be seen whether they will mature, as the indications 
given as to prices do not inspire confidence that business 
It is evidently the impression of many buyers 
abroad that values of South Wales coals are going to fall 
still further, but if this is to be the case, then the output 
must be increased to an appreciable extent without incur- 
ring extra costs, as otherwise collieries will not be able to 
work at the prices which are seriously being put forward 
to tempt sellers. It was fully expected by this time that 
something definite would have been heard regard ng the 
placing of orders for coals for India. Tenders have ,one 
in for the 250,000 tons of large steams or patent fuel for 
shipment over the whole of 1922, this business being on a 
f.o.b. basis ; but, in addition to this inquiry, it is reported 
that collieries have been asked for offers for 300,000 tons 
of large steams for delivery over next year, for which c.i.f. 
prices Indian ports are to be furnished. The particular 
coals to be supplied are Admiralty and leading Monmouth- 
shire qualities. This inquiry has nothing to do with the 
Indian Government, but has been received from other 
sources. It will be interesting to know what happens in 
regard to these Indian inquiries, as they have been so 
much talked about and everyone is becoming anxious to 
see to what extent they represent a genuine demand and 
are not simply “ feelers."" The Norwegian State Railways 
are in the market for 35,000 tons of North County coals, but 
th's time Welsh qual:t.es are entirely eliminated. Probably 
the buyers feel that there is very little to be gained by 
asking for pr.ces for best Welsh steams, as the quotations 
for the latter are certa n to be on such a level that they 
reckon thet they are Lkely to get better value for their 
money by taking North Country descriptions. 


Dock Facilities. 


There are still numerous complaints about delays 
to tonnage at the docks in this district. It will be recalled 
that the Cardiff Chamber of Commerce at its recent meeting 
urged that the terms of the inquiry by the committee 

appointed to deal with the whole question of shipping 
facilities should be extended to cover all questions which 
in any way related to the prices of coal, i.e., dock charges, 
&c., the regular working of colleries, and the prompt 
loading of vessels. Since then Mr. Finlay Gibson, the 
secretary of the committee, which consists of representa 
tives of the coalowners, exporters, shipbrokers, and the 
dock companies, has seen Mr. Felix Pole, the general 
manager of the Great Western Railway, who has stated 
that as the result of a meeting of the representatives of 
the South Wales railway and dock companies it had been 
arranged that the terms of reference should be extended. 
It is now provided that all matters which the representa- 
tives of the trade are of opinion require consideration shall 
be dealt with by the Bristol Channel Dockowners’ Associa- 
tion. A meeting between that Association and the Cham- 
bers of Commerce and Coalowners’ Committee is to be 
held to-day (Friday). 

Shipping Failures. 

During recent months several shipping failures 
have been recorded, and among the latest is that of the 
Enterpr.se Sh.pping Company, Limited, which had a 
subser.bed capital cf £15,000 and owned a small coaster 
of 625 tons deadweight, the managers being Messrs. W. 
Woodford and Co. In connection with the collapse of 
some of the shipping undertakings an interesting report is 
current that a scheme is under negotiation for the purchase 
of the steamers of these war-time concerns and for their 
transfer to a new company with capital.sation on the basis 
of current shipping values. It is understood that the four 
steamers of the Stella and the Midland Counties Shipping 
Companies, which were taken over by the bank, as the 
mortgagee, are likely to form the nucleus of the new fleet, 
which will probably eventually total about fifteen to 


| twenty steamers with a deadweight capacity of approxi- 


100,000 tons. 
suffere 


mately 75,000 to 
that shareholders who have 


Hopes are entertained 
od by the failure of the 


| undertakings whose tonnage it is now proposed to acquire, 


will be allowed to participate in the scheme, thus giving 
them a chance to recoup their losses. 


Dock Workers’ Pool. 


Dock pilots, boatmen and riggers are now all 
back at work and no further trouble is being experienced, 
but there is an interesting sequel to the recent dispute, 
inasmuch as the pooling system which was in operation 
in the case of the coal trommers has now been adopted by 
the Cardiff dock pilots and the boatmen. Both work and 
earnings are to be pooled and the men will be employed by 
rota of three watches with eighteen dock pilots and thirty 
boatmen on duty at a time. This arrangement had been 
come to with the sanction of the Carditf Railway, from 
whom they will receive their instructions in regard to the 
distribution of work. Some of the shipowners object to 
the 1ota system, as they prefer to employ their own regular 
hands. Under the recent new tariff agreement there is 
no oblization on the part of owners or captains to employ 
dock pilots or boatmen. 


Question of Nationalisation. 


The new president of the South Wales Miners’ 


| Federation, Mr. Vernon Hartshorn, has by no means given 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) | 


Coal Outlook. | 


Signs that the Christmas holidays are approach- 
ing are seen in the fact that there is no keenness to fix 
up new business for shipment during the remainder of the 
year. 
booked up, and it is only natural t 


| enterprise versus nationalisation. 


| years before Government 


the impression that it is his intention to keep the industry 
free from strife, as he has reopened the question of private 
This has brought Mr. 
Finlay Gibson, the secretary of the Coalowners’ Associa- 
tion, nto the field with facts regarding the service which 
private enterprise has rendered. He points out that in ten 
control the cost of working 
increased by only 3s. per ton and the selling price by the 
same amount. Under five years of control, however, the 


Coals of practically all cary ny are very fully | cost increased by nearly 43s. per ton. In the inland market 
at firms should not the selling price was ruled by Government regulations, but 
desire to be saddled with getting more cargoes away than | even under the orders issued by the Board of Trade the 








selling price in the inland market was increased by 23s. 2d. 
per ton, bringing the pithead price to approximately 
37s. 6d. per ton, compared with 12s. ld. in 1913. He adds 
that it is less than six months since de-control became 
effective and the industry restored to the direction of 
private enterprise, and yet the cost of 42s. per ton has been 
reduced to about 20s. per ton and the selling price has been 
reduced even to more than a corresponding extent. 


Dry Dock Workers’ Wages. 


Mention was made recently of the demand by 
the Dry Dock Owners’ Federation for a reduction in the 
wages of its workmen. Since then there has been a con- 
ference between representatives of the employers and the 
various trades affected. As the result of a long discussion 
the employers’ representatives agreed to meet the wishes 
of the joint trades to extend the notices of reduction which 
were issued on November 30th last and to amend the 
terms as follows :—5s. per week in the pay week com- 
mencing February 2nd ; 5s. per week in the pay week com- 
mencing March 2nd ; and 2s. 6d. per week in the pay week 
commencing April 6th, on the clear understanding that the 
complete case for the reduction of 12s. 6d. as set out is to 
be submitted by the representatives of the men to their 
members. The conference further decided that the final 
consideration of the matter should be deferred for a month. 
The wages of the men are approximately £3 12s. per week. 


Current Business. 


There is not a great deal of life in the market, but 
this is not unexpected, in view of the nearness of the 
holidays, and there is not much prospect that great activity 
will be in evidence until at least the first week in the new 
year, by which time the holiday feeling will have been got 
over and colliery salesmen will be in a better position to 
say what coals they will have to dispose of. For the time 
being collieries are very well booked up until the early 
part of next month, and in some cases until the middle 
of January, so that their position is a comparatively com- 
fortable one. The tone of the market is very steady on the 
basis of about 26s. for best Admiralty large and 25s. 6d. 
for second qualities. Monmouthshire large descriptions 
range from 22s. 6d. to 24s. 6d., and best steam smalls 
command 18s. 6d. to 19s. There is no change of note in 
patent fuel and coke, though one or two leading makes 
of the former are well booked for the next few weeks. 





THE ROYAL INSTITUTION. 


Tue following programme of lectures to be __ delivered 
during the Before-Easter Session of the Royal Institution 
of Great Britain has been arranged :—Friday Evening D.s- 
courses, at 9 p.m.: January 20th, Sir James Dewar, F.RB.S., 
Fullerian Professor of Chemistry, “Soap Films and Molecular 
Forces”; January 27th, Viscount Burnham, “ Journalism ” 
February 3rd, Lieut.-Colonel Sir Francis Younghusband, ** The 
Mount Everest Expedition”; February lvth, Dr, W. D 
Halliburton, F.R.8., Professor of Physiology, King’s College, 
London, ** The Teeth of the Nation ” ; February 17tn, Dr. 8. M 
Watson, Jodrell Professor of Zoology and Comparative Anatomy, 
University of London, “ History of the Mammalian Kar" ; 
February 24th, Dr. John Joly, F.R.S., Professor of Geology. 
University of Dublin, “The Age of the Earth”; March 3rd 
Mr. C. Morley Wenyon (subject not yet announced); March 
10th, Dr. Thomas R. Merton, F.R.S., Professor of Spectroscopy, 
University of Oxford, * Problems in the V ariability of Spectra "' ; 
March 17th, Dr. A. P. Laurie, Principal, Heriot-Watt College, 
Professor of Chemstry to Royal Academy, ** The Pigments and 
Mediums of the Old Masters "’; March 24th, Dr. F. G. Donnan, 
F.R.8., Professor of Chemistry, University of London, “* Auxiliary 
International Languages " ; Merch 3ist, Mr. Arthur B. Walkley, 
author of * Drama and Life,” &c., “ Jane Austen" ; and April 
7th, Sir Ernest Kutherford, F.R.S., Professor of Natural Ph,lo- 
sophy, R.1., “* Evolution of the Kiements.”’ Children’s Lectures 
As aiready announced, the children’s Christmas lectures, which 
will be delivered by Dr. J. A. Fleming, F.K.S., on the afternoons 
of (1) Thursday, December 29th, (2) Saturday, December 3ist, 
(3) Tuesday, January 3rd, (4) Tnoursday, January Sth, (5) 
Saturday, January 7th, and (6) Tuesday, January 1th, at 
three o'clock, have for their subject “ Llectric Waves and Wire 
less Telephony.”” The subjects of the lectures are :-—*“ Surface 
W aves on Liquids ;” * Waves in Arr; ” “The Telephone ; 

* Electric Oscillations ;" “* Electric Waves;" and “ Wireless 
Telephony.” Courses of Lectures : “* Physiology as applied to Agri 
culture,” by Dr. F. H. A. Marshall, F.K.S., teeader .n Agricultural 
Physiology, University, sambniage, two lectures on ‘J'uesdays, 
January l7th, 24th; “ Vanmable Stars, *’ (1) Short Penoa 
Vaniabies, (2) Long Period Variables, (3) Our Sun, by Dr. H. H. 
Turner, F.K.S., Savilian Professor of Astronomy, University, 
Oxtord, three lectures on Tuesdays, January 3ist, february 7th, 
l4th; “ Anthropological Probiems of the British Emprre,” 
Senes 1, Radial Problems in Asia and Australasia, by Sir 
Arthur Keith, F.R.S., Fullerian Professer of Physiology, R.L., 


tive lectures on Tuesdays, February 2ist, 28th, March 7th. 
14th, 2ist; “Earth Movements,” by Dr. John W. Evans, 
F.RS. , Lecturer on Petrology, Imperial € Jollege of Science ana 


Tee ome two lectures on Tuesdays, March 28th, April 4th ; 
‘Mountain Birds of Scotland, Sea Birds and Seals,” by Mr. 
Seton Gordon, two lectures on Thursdays, January 19th, 26th ; 
* Droughts and Floods,” by Sir Napier Shaw, B.1.5., Professor 
of Meteorology, Royal College of Science, two lectures on Thurs 
days, February 2nd, 9th; “Dyeing: Ancient and Modern,” 
by Mr. Arthur G. Perkin, F.R. 8., Professor of Colour Chemistry 
and Dyeing, University, Leeds, two lectures on Tausodays, 
February 16th, 23rd; “The Menace of the Insect Pest: Tne 
Balance of Life in relation to Insect Pest Control,’ * by Mr. H 
Maxwell Lefroy, Professor of Entomology, Imperial College of 
ne and Technology, two lectures on T’ hursdays, March 2nd, 
“ The Cinema as a Zoological Method,” by Dr. P. Chalmers 
Mitchell, F.R.S., Secretary, Zoological Soc ‘iety of London, two 
lectures on Thursday 3, March 16th, 23rd ; * Landscape Etchers : 
New and Old,” by Mr. Arthur M. Hind, Slade Professor of Fine 
Arts in the University of Oxford, two lectures on Thursdays, 
March 30th, April 6th; “The Evolution of Organ Music,” 
by Dr. Charles Macpherson, President, Koyal Colleage of Organ 
ists (with musical illustrations), two lectures on Saturdays, 
January 2st, 28th ; “* Humorists of the Seventeenth Century,” 
(1) Sar “Thomas Browne, (2) Thomas Fuller, by Dr. Ernest de 
Selincourt, Professor of English Literature, University, Bir- 
mingham, two lectures on Saturdays, February 4th, llth ; 
““ Masterpieces of Greek Sculpture,” by Dr. Ernest A, Gardner, 
Litt.D., Yates Professor of Archwology, University College, 
London, two lectures on Saturdays, February 18th, 25th ; 
* Radioactivity,” by Sir Ernest Rutherford, F.R.S., Professor 
of Natural Philosophy, R.1., six lectures on Saturdays, March 
4th, llth, 18th, 25th, April Ist, 8th, 





Current Prices for Metals and Fuels. 





IRON ORE. 
N W. Coast— 
Native 37/- 
(1) Spanish 28/- 
(1) N. African 28/- 
N.E. Coast— 
Native an 
Foreign (c.i 27/- 
PIG IRON, 
Home. Export. 
£ «. d, Z2ad 
(2) ScoTLaND— 
Hematite ... . 6 0 0 sin 
No. 1 Foundry 600 = 
No 3 615 0 — 
N.E. Coast— 
Hematite Mixed Nos. § 00 5 00 
No, 1 § 2 6 § 26 
Cleveland— 
WO) si 5 5 0 510 0 
Silicious Iron _ on 
No. 3 G.M.B. 5 00 § 5 0 
No. 4 Foundry 415 0 415 0 
No. 4 Forge 410 0 410 0 
Mottled 450 45 0 
White ... 45 0 45 0 
MIDLANDS. 
Staffs.— 
All-mine (Cold Blast) .1 00 
Part Mine Forge... None offering 
North Staffs. Foundry 510 0 -- 
(8) Northampton— 
Foundry Nos. 2 and 1 ... Nominal. 
o No. 3 415 0 -- 
Le Forge 440 - 
($) Derbyshire— 
No, 3 Foundry 412 6t0415 0 
Forge 450t0o476 — 
Lincolnshire— 
Basic Uncertain. 
Foundry 
Forge ” 
(4) N.W. Coast— 
N. Lanes, and Cur. 
Hematite Mixed Nos. 65 0 — 
MANUFACTURED IRON 
Home. Export 
2s. d, Sad 
SooTLanD— 
Crown Bars 1210 0 -- 
Best, 17 0 0 _ 
N.E, Coast— 
Common Bers 1210 0 — 
Marked _,, 18 0 0 = 
Tees 1410 0 — 
Lancs, — 
Crown Bars 1300 — 
Hoops 16 6 0 1600 
8S. YorEs.— 
Crown Bars 1300 ~ 
Best ,, 1400 —_ 
Hoops 15 5 0 ~ 
MIDLaNDs— 
Marked Bars (Staffs.)... 1600 ... ... ie 
Crown Bars .. 1210 0to13 0 0 
Nut and Bolt Bess 12 5 0to 1210 0 
Gas Tube Strip 1310 0 _ 
Hoops (Nom. 16 10 0 
STEEL. 
(6) Home. (7) Export. 
2a d. 2s da, 
(5) ScorLanp— 
Boiler Plates .. 14400 _ 
Ship Plates fin andup10 10 0 ~ 
Sections ... 10 0 0 _ 
Steel Sheets J,in.togin.12 5 0 ~ 
Sheets(Gal. Cor. 24 B.G.) — 17 0 0 





(1) Delivered. 


(2) Net Makers’ works. 
(6) Home Prices—All delivered Glasgow Station. 
(8) Except where otherwise indicated eoals are per ton at pit for inland and f.o,b, for export and coke is per ton op rail at ovens and [.0.b, for export, 





Ferro Manganese 


2 » THp.c. 
Vanadium 
Molybdenum 


” 


” 


Nickel (per ton) 
Cobalt 
Aluminium (per ton) 





»» Silicon, 45 p.c, to 50 p.c. 
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STEEL (continued) 


(ver ton) £18 for home. 


Titanium (carbon free 


(3) At furnaces, 


N.E. Coast— Home. Export. 
4s 4. &a a 
Ship Plates 1010 0 
Angles ... .. 10 0 0 
Boiler Plates ... 16 0 0 
te 1010 0 
Heavy Rails . 910 0 = 
Fish-plates 1410 0 a 
Channels... . 1410 0 — 
Hard Billets .. 910 0 _ 
Soft Billets 710 0 = 
N.W. Coast— 
Barrow— 
Heavy Rails 100 a 
Light ,, 13 0 0 to 15 0 0 
Billets 910 0 at 
Ship Plates 10 10 0 _- 
Boiler ,, 16 0 0 ~ 
MANCHESTER (Prices wrijeler and uncertain, unchanged) 
Bars (Round) 10 0 Oto 12 0 0 
»» (others) 11 0 Otol2 0 0 
Hoops (Best) ... 15 5 0 1 0 0 
» (Soft Steel) 125 0 12 0 0 
PD. ont com ae: GO 10 0 0 
» (Lanes, Boiler)... 16 0 0 
SHEFFIELD— 
Siemens Acid Billets .. 13 0 0 - 
Bessemer Billets ... 1210 0 _ 
Hard Basic 10 0 0 
Soft ,, 810 0t0.10 0 0 
Hoops... 13 5 0 _ 
Soft Wire Rods 10 0 0 _ 
MIDLaNDs— 
Smal] Rolled Bars .. 10 0 0 t 1010 0 
Bessemer Billets 710 Oto 8 00 
(2) Hoops ‘ 12 0 0 to 1210 0 
Gas Tube Strip ‘ 1015 O toll 0 0 
Sheets (24 W.G.) .. 15 0 0 am - 
Galv. Sheets(f.o. b. Loa! 1710 0 t2 18 0 0 
Angles 10 0 0 _ 
Joists 1010 0 
. eee 11 0 0 _ 
Bridge and Tank Plates 10 10 0 -- 
NON-FERROUS METALS. 
Swansza— 
Tin-plates, I.C., 20 by 14 20/- to 21 
Block Tin (cash) 17110 0 
é (three months) 173 5 O 
Copper (casb)... 6612 6 
» (three months)... 67 12 6 
Spanish Lead (cash) 2510 0 
- (three months) 2412 6 
Spelter (cash) 2710 O 
» (three months)... 27 12 6 
MANCHESTER— 
Copper, Best Selected Ingots 69 0 0 
» Electrolytic 75 0 0 
» Strong Sheets ... 98 0 0 
» Loco Tubes 01 
Brass Loco Tubes 01 0 
» Condenser... 01 4 
Lead, English 27 0 0 
» Foreign 2510 0 
(Metal prices protcally unch a 
FERRO ALLOYS, 
(All prices now nominal). 
Tungsten Metal Powder 1/8 per Ib, 
Ferro Tungsten 1/6 per Ib. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... y 12/- 
= 6 p.c, to 8 p.c, » £26 10/- 
- Spctoldpc« ,, £26 10/- 
” Specially Refined 
Max. 2 p.c. carbon ---£79 28/- 
» She @ a --- £94 $2/- 
» 0°75 p.c. carbon .. --£110 41/- 
»»  earbon free ... ..-2/8 per Ib. 
Metallic Chromium ...5/6 per Ib. 





' CaRDIFF— 





FUELS. 
SCOTLAND. 
LANARKSHIRE — 
(f.0.b. Glasgow)— Steam 
” mn ee > 
» " Splint 
” - Trebles 
- Doubles 
’ ” Singles 
AYRSHINE— 
(f.0.b. Ports) —Steam 
” ” Splint 
” - Trebles 
FIvesHIRE— 

(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 

Trebles 

Doubles 

Singles 
LorHians— 


(f.o.b. Leith)—Best Steam 


Secondary Steam 


Trebles 
Doubles 
Singles 
ENGLAND. 
(8) N.W. Coast— 
Steams 
Household 
Coke ... 
NORTHUMBERLAND — 
Best Steams 
Second Steams 
Steam Smalls . 
Unscreened 
Household 
Dura#aM— 
Best Gas ... 
Household... 
Foundry Coke A a Saga 
SHEFFIELD— INLAND. 
8S. Yorks. Best Steam Hards 25/- to 26/- 
Derbyshire Hards ... .. 24/- te 25/- 
Seconds --» 28/- to 24/- 
Cobbles ... 23/- to 24;- 
ee. . 22/- to 23/- 
Washed Smalls .. 17/- to 18/- 
Best Hard Slacks ... 17/6 to 18/6 
Seconds - . 17/- to 17/6 
Soft Nutty . 17/- to 17,6 
Pea és .. 11/6 to 12/6 
Small i. j 9/- to 10’. 
House, Branch + «ee O9/- to 41/- 
» Best Silkstone ... ... 37-6 to 39/- 


Blast Farnace Coke (Inland and Export)... 


Steam Coals: 


Best Smokeless Large . 


Second _ - 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley __,, 


Best Eastern Valley Large 


Ordinary = 
Best Steam Smalls 
Ordinary 0 

Washed Nuts... 


No. 3 Rhondda Longe : 


és * Smalls 
No. 2 a Large 
a » Through 
oa Smalls 
7 Coke (export) . 
Patent Fuel 
Pitwood (ex ship) 


SwaNska— 


Anthracite Coals: 
Best Large 
Seconds 
Red Vein ... 
Big Vein ... 


Machine-made Cobbles ‘ 





Boiler Plates 10/- extra delivered England. 


«12 =~ 0 scale 5/- per Nuts ... 
uni 
Beans 
..£20 0 0 scale 6/ r 
unit sit Peas .. a 
..-21/- per Ib, Breaker Duff - 
...9/- per Ib, Rubbly Culm 
...1/6 per Ib. Steam Coals : 
£190 Large 
.-.14/6 per Ib. a 
--£110 to £120 m: a 
(British Officia)). Cargo Through 
(4) Delivered Sheffield o 


(9)SOUTH WALES. 
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Export. 
24/6 
25/6 

26/- to 30 
26/- 
24/- 
18 


24/- 


26/6 
25/6 


20/6 to 25 


Eee 


Pp 


18/6 
24/- 
23,6 
25/6 


17/6 


34/- 
40/- to 55/- 
34/- to 36/6 


24/- to 25,/- 
21/6 to 22/- 
15/- 
21/6 
25/- to 30/- 


23/- to 24 - 
20/- to 22,- 
25/- to 30/- 
37,6 to 40;- 


22/6 to 27,6 


25/6 
25/6 to 26, 

25/- 
24/6 
23.6 
23/6 


57/6 to 
52/6 to 
47/6 to 50/- 
55/- to 57/6 
72/6 to 75/- 
72/6 to 75/- 
58.6 to 60/- 
20/- to 22 - 
79 to 83 
11/6 to 12°- 


24/- to 25/- 
23°- to 24/- 
12/6 to 16.- 
20/- to 22/- 


(7) Export Prices—F.O.B. Glasgow. 





(9) Per ton f.¢,b, 


(5) Glasgow, Lanarkshire and Ayrshire, 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The Stute Railways. 

Tre State management of commercial and 
industrial undertakings has given such disastrous results 
that the country will no longer tolerate new State mono- 
polies, and is endeavouring, indeed, to wrest from the 
army of functionaries some of the oldest and most cherished 
monopolies which are of far Jess benefit to the national 
finances than they would be if left to private or public 
companies. Despite the opposition of Socialists, some of 
the monopolies will have to go, and there is a prospect 
the State railways undergoing such a transformation 
as will bring them more into harmony with the businers 
character of railway enterprise. During the last debate 
in Parliament upon the railway estimates it was urged 
that something should be done to infuse a little more 
business spirit into the management of the State railways, 
and three commissions were appointed to go fully into the 
matter. Their reports have now been issued, from which 
it appears that one is in favour of an exchange of lines 
between the State and the Orleans Company, so as to give 
more homogeneity to each system ; another proposes to 
replace the present managing Council of the State system 
by a board of directors which would include men of com- 
mercial and industrial training; and the third suggests 
the handing over of the State railways to a national com- 
pany which would provide the capital necessary for bring- 
ing the railway equipment up to date, the State having 
nothing more to do with the railways except to profit 
from the financial advantages usually derived from such 
concessions. It is not expected that any one of these 
recommendations will be adopted in its entirety, and it is 
supposed that they will all be merged more or less into a 
final scheme under which a strong commerciel character 
will be imparted to the management, and probably there 
may be an appeal to the public for funds. In that case the 
State would certainly have to hand over the executive 
management to an independent board of directors, There 
is so much to be done on the State railway system in order 
to bring it to a fairly high degree of efficiency that, in the 
present condition of the public treasury, there is a possi- 
bility of the money being doled out and the work delayed 
for many years, whereas a public loan might permit of the 
programme being carried out much more rapidly. The 
reports are to be discussed at an early meeting of the 
Vommissions, when a final decision will be come to and 
submitted for the approval of the Minister of Public Works. 


Tidal Power. 

The number of methods of practically utilising 
tidal power is very small, according to M. Bare, who 
recently presented an interesting communication on the 
subject to the Association des Anciens Eléves de l'Ecole 
Travaux Publics. After showing that the results 
obtained by using the movement of the tides or the 

elocity of the waves would be too poor to be of any value, 
M. Bare declared that the only practical scheme was to 
utilise a head of water produced by constructing a barrage 
across ® narrow bay, and even in that case the variations 
of head from zero to maximum would render the scheme 
impossible unless something were done to regulate the 
supply and provide for the interruptions at high and low 
tides, Consequently, the tidal installation must be supple- 
mented by another where a constant fresh water head is 
obtainable. and the turbines of the tidal plant must run 
both ways and maintain a good efficiency at different 
speeds. In the experimental installation, which is to be 
laid down at Aber-Vrac’h, near Brest, the barrage will 
consist of three concrete caissons, the central one con- 
taining four turbines of an entirely new pattern and 
provided with valves to permit of their running in one 
direction or another, according to whether the tide is rising 
or falling. The turbines will be in pairs, each pair driving 
one alternator, the speed of which will be regulated accord- 
ing to the varying speeds of the turbines by a special 
device. Each turbine will develop 1300 horse-power under 
the maximum head. The tidal installation will be con- 
nected up with another hydro-electric plant nearly 6 
kiloms, away, where a barrage will be constructed across 
the valley of the river Diouris, to hold up about 12 million 
cubic metres of water. The maximum head will be 39 m. 
The generating plant will consist of four turbines, each of 
1350 horse-power, and two alternators of 2700 horse-power, 
as well as two pumps, which may be employed occasionally 
to replenish supplies behind the barrage, when they will 
absorb a maximum of 3200 horse-power. It is expected 
that the tidal installation will produce 8,000,000 kilowatts 
a year, and the Diouris fresh-water plant 3,000,000 kilo- 
watts. The cost at which the current will be supplied is 
estimated to be appreciably above what is possible with the 
hydro-electric plants in the mountainous regions, but it is 
expected to show a satisfactory economy over coal Ina 
word, tidal power installations can only be worked in con- 
junction with other sources of electrical energy which will 
ensure regularity of supply, and the initial cost is neces- 
sarily very high. For that reason there is some opposition 
to the putting of this experimental scheme in hand at a 
time when the country’s finances are so unsatisfactory, 
but as the question of realising fuel economies is of the 
first importance it is believed that the Minister of Public 
Works will be able soon to obtain the credits for carrying 
out the scheme. 


Continuous Brakes. 


Among the modifications to rolling stock imposed 
by the Minister of Public Works is the application of the 
continuous brake to goods trains, of which the vehicles are 
at present braked by hand. The accident at Houilles 
several months ago was due to inefficient brakes, and 
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British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment ie not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25. Southampton-iuildings, Chancery-lane, W.C. 
at le. each, 

The date first given ia the date .f application ; the second dats 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











STEAM ENGINES. 


171,339. April 25th, 1921.—UnirLow Enatnes, J. 
162, Rue Emile Feron St. Gilles, Brussels. 

Tae valve A is intended to relieve the compression pressure 
in uniflow engine cylinders when they are being run temporarily 
with a bad vacuum. On the stem of the valve there is a piston 
B, which is subject to atmospheric pressure on the left, through 
the intervention of the liquid in the chamber C. The opposite 
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side of the piston B is in communication with the condenser, 
by way of the branch D. When the pressure in the cylinder E 
rises abnormally on account of poor vacuum at D, the valve A 
will open, as the piston B will be nearly in equilibrium, and the 
liquid in C can escape through the valve F. The reseating of the 
valve A is delayed by the liquid having to find its way back into 
C through a smal! hole in the valve F. With a good vacuum 
the difference of pressures on the piston B keeps the valve A 
closed.— November 17th, 1921. 


ss — le 
STEAM GENERATORS. 
171,286 October llth, 1920.—Srream Separators, R. 8. 
Portham and J. Dorman, 22, Billiter-etreet, London, E.C. 3. 


In this steam separator, which is of the type for mounting 
inside the steam space of the boiler, the usual perforations are 
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that the perforations are batiied by the corrugations above. 
The plates are slid into the branch pipe endways and ere given 


steam to trickle down into the channel A, and thence back 
into the boiler.—November 17th, 1921. 


SWITCHGEAR. 


171,133. July 2nd, 1920.—IMprovements mw ELEcTRIC 
Conputr Boxes, Max John Railing and Thomas Taylor, 
both of 67, Queen Victoria-street. : 

The conduit box described in this specification is provided 
with a seating A. The box is screwed as shown at B to take the 
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to the seating A by screwing on the cover. In the case illus- 





several other catastrophes have been attributed to the 
running back of wagons after the rupture of couplings. | 
Che tests of continuous braking systems were continued 
last week on a line with particularly heavy gradients in the | 
neighbourhood of Clermont-Ferrand. The tests were 


made on a train with sixty vehicles weighing 1600 tons. 

The systems tried were the Westinghouse, Clayton-Hardy | 
The conditions of the test were particu- | 
larly severe. and the results ext remely variable, and it will | 
not be known until the official report is published whether | 
one or other of the systems was entirely satisfactory. 


and Lipkowski. 





trated 3 tumbler switch is shown clamped between the seating 
A and the cover C. There are six other illustrations showing 
how other fittings can be dealt with in accordance with the 
invention.— November 2nd, 1921. 


TELEGRAPHS AND TELEPHONES. 


147,757. July 8th, 1920.—-ImrroveMENTs IN TELEPHONE AND 
THE LIKE Systems, Marius Latour, of 79, Boulevard 
Houssman, Paris. 


formed in loose corrugated plates instead of in the pipe itself, | 


The detail sketch shows how the plates are nested together so | 


a slight transverse slope to induce water separated from the | 


cover C, the shape of this cover being varied to take various | 
kinds of fittings, such as switches, &., the fittings being clamped | 


and particularly to those suffering from disturbances arising 
from induction or itic currents. In the upper diagram 
microphone M is connected to the oe of a transformer B, 
called the input transformer, through a battery C. The secondary 
of the input transformer \*connected to the grid G and filament 
F of a thermionic tube ampitier with an anode P. The external 
portion of the anode filament cireuit includes the anode battery 
D, and the primary winding of another transformer T, called 
the output transformer. The secondary of the output trans- 
former is connected to the line, and the remote ends of the line 
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| are connected to a receiver E and resistance R. The lower 

| diagram shows the arrangement applied to two terminal stations. 
If the amplification at either station be made such that the 
intensity of the speech currents in the line appreciably exceeds 
the intensity of the induced parasitic currents, it is easily under- 
stood that a systematic and proportional attenuation of both, 
up to a certain value, will result in the practical extinetion of 
the weaker disturbing currents, while the stronger speech currents 

| will subsist.—November 8th, 1921. 


WIRELESS TELEGRAPHY. 

164,009. July 7th, 1920.—IMProveMENTs Ix ELECTRO-MAGNETIC 
WAVE-sIGNALLING Systems, Marius Latour, of 79, Boule- 
vard Houssmann, Paris. 

This invention relates to a continuous wave-signalling system, 
comprising an aerial circuit and a thermionic tube generator, 
in which the inductances of the anode and grid circuits are 
combined into a common coil L, the system giving out different 
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wave lengths according to the position of the sliding contact Kk. 
The source of power X may be connected with a resistance in 
such a way as to avoid high initial voltages in the anode fila- 
ment circuit on the depression of the signalling key 8.— November 
7th, 1921. 


TRANSFORMERS. 


171,251. June 15th, 1920.—IMPROVEMENTS IN AND RELATING 
vo Execrric TRANSFORMERS AND LIKE ApPparatus, The 
British Thomson-Houston Company, of 83, Cannon-street, 
E.C, 4. 

In the drawing A represents an iron core type of reactor 
mounted on supports B in a container, having walls made of 


N°171,25) 





steel and containing oil D for cooling purposes. The stray 
field from the air core reactor A is confined to the space FE. 
A magnetic shield F, composed of copper, is secured to the 


| interior of the tank, and when the reactor is in service short- 


This invention relates to improvements in telephone systems, | circuit currents flow in the plate and prevent the flux emanating 
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from the coil A passing beyond the shield F. Several modifica- 
tions of the invention are describe d.— November 17th, 1921. 


171,218 August 26th, 1920.—ImprRovEMENTS IN AND RELATING 
To Means ror Reevtatine ALTERNATING CURRENT 
Crecurts, The Igranic Electric Company, of 147, Queen 
Victoria-street, Loncion, E.C. 4. 

The transformer described in this ification has the usual 

primary and secondary windings A and B and a third winding C, 

which is excited with direct current through a regulating resist - 


r 


N°I71,218 





ance D, so as to vary the mutual induction of the 
secondary coils. There are three other illustrations. 
L7th, 1921. 


primary and 
November 


LIGHTING AND HEATING. 


157,095. May 3rd, 1918.—ImMrrovemeNTs IN Execrric Gas 
Lamps wits Grow Discaarcr, Johanna Goosmann, of 
24, Kastanienalle, Charlottenburg, Germany. 

The improved lamp consists of an incandescent lamp bulb 
filled with rare gas and in which the lighting effect is produced 
by the negative glow forming on the cathode. Very simple and 
effectively illuminated script signs are produced with these 


N°157,095 
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lamps by forming the cathode of a metallic conductor in the 
form of the required sign. To enhance the effect the cathode 
may be disposed on a dark background or support of coloured 
glass, for example. A lamp in accordance with the invention 
is illustrated. A denotes the lamp bulb filled with rare gas, 
into which project two conducting wires B, leading to the anode 
C and to the cathode D in script form.—November 17th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 
171,280. Octoher 6th, 1920.—Grinpine Batis anp Ro.Lers, 
P. Bruhl, Berger Ufer 3, Diisseldorf, Germany. 

The inventor claims that his process for grinding balls or 
rollers produces more accurate results than the usual system of 
grinding between rotating grinding wheels. He and re- 
passes the rollers, for instance, between two stationary blocks, 


N?%171,260 











one of which is made of grinding material. The rollers are held, 
and moved, by means of a cage, as shown in the lower view. 
After each passage between the blocks they are removed from the 
cage and reinserted, automatically, in # different position.— 
November 17th, 1921. 


CRANES AND CONVEYORS. 


171,296. October 27th, 1920.—Truck Tipprers, G. A. P. 
Provay, P.O. Box 321, Lourengo Marques, Portuguese 
East Africa. . 


tipplers. A timber bolster A is provided at the side of the tippler 
for supporting the truck as it is ti while the truck is held 
in place by the system of over levers shown, which bear 
on the top sides of the truck. In the normal position these levers 
are kept clear by the weight B, but when the truck is tipped 
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they are drawn together, as shown in the lower view, by the 
rope C C and the weight D. In this position, it will be noticed, 
the weight B helps to keep the levers closed on the truck. 
November 17th, 1921. 


MISCELLANEOUS. 


170,454. August 24th, 1920.—Prixtixe Press CYLINDER 
Bearrnes, A. Terrey, 26, Keith-road, Hayes, Middlesex. 
For the purpose of controlling the pressure of the impression 
cylinder upon the printing cylinder the inventor employs 
hydraulic rams A A on opposite sides of the bearings for t 
impression cylinder. These rams are connected by pipes with 
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the interior of another hollow ram B. The ram B can be moved 

endways by screwing it into, or out of, the bracket on the left. 

The position of the bearing in its housing is thus altered and the 

— between the two cylinders controlled.—October 27th, 

1921. 

171,267. September 24th, 1921.—-Hypravtic Serarators 
ror Mrverats, E. G. Weddell, Merthyrmawr-road, Bridg- 
end, Glamorgan. 

In this washer the coal is fed in through the hopper A, while 
water is supplied et B, C and D. The water swirls up through 
the grooved sorting columns and carries with it the lighter 
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material, or coal, while the heavier shale, &c., fall to the bottom. 
The sleeves E E, which form the sorting columns, can be moved 
axially to adjust the washer for different classes of material.— 
November lith, 1921. 








This invention relates to means for clamping trucks in wagon 





| of Plants and Processes,’ by Mr. G. M. Gill. 


Dec. 258, 1991 
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should reach this o, on, or before, the morning of the — 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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THURSDAY, DECEMBER 29ru, 

Roya Instirvtion oF Great Briraw.—Albemarle-stroet, 
London, W.1. Children's lectures: “‘ Electric Waves and 
Wireless Telephony.” Lecture L., “Surface Waves on Wate 
and Liquids.” 3 p.m, 

FRIDAY, 

Junior INsTIrvuTion OF 
Questions and general discussion. 

INst?ITUTION OF PrRopucTION ENctneers.—lInatitution of 
Mechanical Engineers, Storey’s gate, 8.W.1. Paper, The 
Costing System and its relation to Production,” by Mr. G. H 
Hales. Lantern. 7.30 p.m. 

SATURDAY, DECEMBER 3lst. 

Roya InstircetTion oF Great Brrratn.—Albemarle-stre 
London, W.1. Children’s Lectures: “Electric Waves ai! 
Wireless Telephony.’’ Lecture II., “ Compressional Waves 
Air.” 3 p.m. 

TUESDAY, JANUARY 1922. 

InstirvTiox oF AvTomonrte ENotnrers.—Chamber of 
Commerce, New-street, Birmingham. Paper, “ Experiment. 
with Weldless Steel Tubing, as used in Construction,” by Mr 
W. W. Hackett. 7 p.m. 

WEDNESDAY, JANUARY 4ra. 

InstrTUTE oF Cost anp Works AccounTANTS.—Hall of the 
Institute of Chartered Patent Agents, Staple Inn Building., 
Holborn. Leeture, “ Financial Planning,” by Mr. H. ¢ 
Jenkins. 7 p.m. 

InstrTrvTiION oF Ecectrical ENGINEERS : WIRELESS Sect: 
—Savoy-place, Victoria Embankment, W.C. 2. High-sy« 
Wireless Telegraphy,” by Lieut.-Colonel A. G, T. Cusius. 6 


THURSDAY, JANUARY 
Socrery.— Roy al Society of Art 
“ Specialised Aircraft.” by Wir 
5.30 p.m. 


DECEMBER 30ru. 


ENGINEERS, 
8 p.m. 


Caxton Hall, Sw, 





Sap, 


orn. 


Royvat AERONAUTICAI 
John-street, Adelphi, W.C. 2. 
Commander W. D. Beatty. 


FRIDAY, JANUARY 6rn. 


Jostor InstiruTion or ENotIngereRs.—Caxton 
Lecturette, “‘Stone and Marble-working Machinery,” 
A. E. Bingham. Lantern. 8 p.m. 

InstTITUTION oF MeEcHANICAL ENGINEERS,—Storey’s-gate, 
S.W. 1. Joint meeting with the Society of Chemical Industry 
“ The Co-operation of the Engineer and Chemist in the Contr 
6 p.m. 


&.VW 
Mr 


Hall, 


by 


SATURDAY, JANUARY Tru. 

Instrrvution or Locomotive Exorxeers (Scorrian Centr: 
—Ball Room, Grosvenor Restaurant, Glasgow. Smoking co: 
cert. 6.30 p.m. 

TUESDAY, JANUARY lors. 

Jcostor Instirvtion or Ewnoryeers.—Visit to Charito: 
Works of the United Glass Bottle Manufacturers, Limited, at 
2.30 p.m. 

WEDNESDAY, JANUARY llits. 

InstTiTUTION oF AvToMOBILE Enotneers.—-Institution 
Mechanical Engineers, Storey’s-gate, 8.W.1. “An Investiga 
tion of Certain Aspects of the Two-stroke Engine for Auto 
mobile Vehicles." 8 p.m. 

THURSDAY, JANUARY 12rs. 
Royat AERoNAvTICAL Soctety.—Royal Society of Arts, 


ot 


John-street, Adelphi, W.C.2. Annual Juvenile Lecture. Talk 
on “ Boats that Fly,” by Major D.C. H. Hume. 3 p.m 
TUESDAY, JANUARY 3ist. 
Ixetrrvtion or Civit. EsNerveers: MANCHESTER AND 


District AssoctaTion.— Paper on “* Tidal Power Development, 
by Professor A. H. Gibson, D.Sc. 6.30 p.m. 





ConTracts.—The Westinghouse Electric International Com- 
announces that it has received from its Japanese agent, 
‘akata and Co., from the Daido Denrioku K.K. (the Daido Elec - 
trie Power Company of Japan), an order for electrical apparatus 
for two large hydro-electric plants which are to form «# part of 
a super-power system for the Tokio district. The eurrent is to 
be transmitted at 154,000 volts. ‘The total value of this order 
is given as being about 2,000,000 dols. 

Fuexiste Saarrinc.—A small sample of flexible shafting 
which has been sent to us by Mesers. Fraser and Glass, of 
Assembly Works, Middle-lane, Hornsey, gives indications of 
considerable ingenuity in its facture. The shaft is intended 
for comparatively light services, such as driving speedometers, 
8 -shearing machines or portable drills, and will work easily 
inside a flexible tube jin. in diameter. The shaft itself is built 
up of little steel U-shaped links sbout jin. long, which are 
connected together by a rivet joining the limbs of each U and 

ing through the bend of the next. A strong chain is thus 
Formed which has very little back-lash in rotary movement, 
and in which every two links provide a universal action. It is 
obvious that this shaft is more convenient for connecting up 
at the ends than is the case with the flexible wire type, which 
has to be soldered, while it does not rub on the casing to the 
same extent. It is so flexible that it can be run in @ casing with 
a radius of curvature of 1"5/,,in. without getting hot. 


Mownicrpar ELectRicar “Op Stacers.”’—The suggestion that 

@ reunion of those engaged in municipal electrical work in its 
early days should be held met with so remarkably cordial « 
that a small committee was formed to make arrange 

ments to carry it into effect. The members of this Committee 
are :—Messrs. 8. W. Baynes, J. Christie, R. 8. Downe, E. T. 
Ruthven Murray, H. Faraday Proctor, G. Scott Ram, and 
C. H. Wordingham. It is proposed to hold a dinner at the Hotel 
Cecil on Friday, January 20th, at 7 p.m. for 7.30, the half-hour 
before the dinner enabling old friends to renew their acquaint - 
anceships. There will be only one toast in addition to the loyal 
ones, one speaker proposing and two responding. After this 
it is hoped that some Raif-dozen “ Old Stagers ” will speak on 
their reminiscences for not more than five minutes each, and the 
party will then adjourn to the reception room for general con- 
versation. All those who before December 31st, 1900, were 
chief engineers in municipal electrical undertakings or who were 
assistant engineers—electrical or mechanical—before that date 
and who at any sutsequent time became chief engineers, are 
eligible to attend. Further ticulars may be obtained from 
Mr. C. H. Wordingham, 7, Victoria-street, Westminster, 8.W. 1. 





